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Weight loss is reliably achieved through standard behavioral programs, yet weight loss
maintenance (WLM) has proven to be an elusive goal and is one of the field’s most significant
dilemmas. Given the complex and multifaceted nature of WLM, a specific subset of cognitive
processes known as executive functions (EF) involved in high-order or top-down cognitive
functioning, are likely among the most highly implicated neural systems in successful weight
management. The complexity of weight loss maintenance is unlikely to exist solely due to
individual-level factors, and likely involves the larger environmental context in which an
individual is nested. This study examined the relationship between EF and environmental
supports on weight loss and WLM in a 6-month couples-based behavioral weight loss
intervention. It was hypothesized that 1) stronger executive functions would predict better
weight loss and maintenance outcomes and 2) that executive skills would improve over the
course of the intervention. Finally, potential environmental moderators of the relationship
between EF and weight management were explored.
Cohabitating spousal dyads (N=64) were randomized to 24-weeks of standard behavioral
weight loss (BWL) or behavioral weight loss plus support training, guided by Self-Determination
Theory (SDT-WL). Participants were weighed at baseline, 6, and 12-months, completed EF
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measures at baseline and program completion (6-months), and measures of social and
environmental support at baseline, 3, 6, and 12 months.
Several EFs, including processing speed and inhibition, predicted initial weight loss.
Cognitive flexibility predicted weight loss and maintenance. Measures of EF improved from
baseline to program completion, particularly self-reported EF. Finally, moderation analyses
revealed mixed findings for interactions between baseline executive skills and environmental
supports predicting weight loss and maintenance success, such that stronger executive skills and
high support environments generally predicted greater weight loss.
Participants’ baseline executive skills tended to predict weight loss and maintenance,
however, many of these skills also improved during the intervention period, suggesting potential
cognitive benefits inherent in standard behavioral weight loss interventions. Additionally, the
combination of strong executive skills and high support environments, consistently predicted
better weight outcomes. Future interventions might improve maintenance success by bolstering
existing modules that promote improved executive abilities and social/environmental supports
simultaneously.
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Rates of obesity continue to rise worldwide and remain among the most pressing healthcare
and financial concerns in the United States (Finkelstein, Brown, Wrage, Allaire, & Hoerger,
2010; Fryar, Carroll, & Ogden, 2015; Ogden, Carroll, Kit, Flegal, 2012). The economic, medical,
and social costs of overweight and obesity are well documented and projected to increase by
$48-66 billion per year by 2030 (Finklestein et al., 2012; Wang et al., 2011). Obesity can be
attributed to both individual-level factors that might account for variability in weight
management among the general population (Anderson, Konz, Frederich, & Wood, 2001; Jansen,
Houben, & Roefs, 2015), and to an increasingly “obesogenic” environment in which food is
abundant and caloric expenditure is minimized by modern advances (Swinburn, Egger, & Raza,
1999). While behavioral weight loss programs have proven successful in engendering initial
weight loss, recidivism is a central concern. Five years post-treatment, nearly 50% of participants
regain to their baseline weight or beyond (Brownell & Jeffrey, 1987). Despite decades of
research, mechanisms underlying successful weight loss maintenance (WLM) remain poorly
understood and continue to elude the obesity field. The National Institutes of Health (NIH) have
recognized the weight loss maintenance dilemma as a top research priority, specifically the need
to look beyond the physical consequences of overweight and obesity and consider the
neurocognitive underpinnings of maintenance success (MacLean et al., 2015).
Several promising and novel approaches at the individual and social-environmental level
may help address the weight loss maintenance dilemma. At the individual level, there has been a
call for increased focus on neuropsychological factors underlying successful weight loss
maintenance, and greater integration of neurobiological, physiological, and psychological
perspectives (Jansen et al., 2015). Indeed, adults with obesity are prone to experience deficits in
inhibition, planning, decision-making, concept-formation, and set shifting, independent of
1

associated medical conditions, education level, and general cognitive ability (Smith, Hay,
Campbell, & Trollor, 2011). While most studies in this area are cross-sectional, longitudinal data
also support associations between midlife obesity and future cognitive decline and dementia
(Fitzpatrick, Kuller, Lopez et al., 2009; Gustafson, 2008; Guxens et al., 2009; Kivipelto, Ngandu,
Fratiglioni et al., 2005; Whitmer et al., 2008). Significant gaps remain, as few studies have
utilized comprehensive neuropsychological batteries to explore neuropsychological or
neurocognitive correlates of weight loss, and even fewer have examined neurocognitive factors
contributing to successful long-term maintenance.
This is an important area for further investigation as weight loss maintenance is
sufficiently complex and multifaceted to necessitate the recruitment of a subset of cognitive
skills known as executive functions (EF). Executive functions involve high-order or top-down
processing, and are likely among the most highly implicated cognitive systems in successful
weight management. The pivotal role that executive function might play in long-term weight
maintenance success requires attention to the bidirectional relationship between health behavior
and neuropsychological factors, but also the crucial role that environmental factors play.
Novel treatment approaches geared towards improving weight loss maintenance
outcomes will require close consideration of conceptual models of weight management that
incorporate both neurocognitive and environmental influences, and ultimately, integrate
executive function training strategies into our existing framework of behavioral weight loss
programs (Jones, Hardman, Lawrence, & Field, 2018). While there are many levels of
environmental influence that are important to consider in intervention design, the influence that
romantic partners and spouses have on one another’s weight management trajectories,
particularly cohabitating partners, is an understudied area in the weight loss field (Black, Gleser,
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& Kooyers, 1990; Cornelius et al., 2018; Gorin et al., 2013; Gorin et al., 2008). Examining the
intersection of executive function and partner influence among a sample of couples engaged in a
behavioral weight loss program, therefore, provides a unique opportunity to understand this
crucial intersection (Gorin et al., 2017).
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Chapter 1: Executive Function and Weight Management

Background and Literature Review
A review of the extant literature on the relationship between executive function and
health behavior change, development of overweight and obesity, and successful weight loss is
highlighted below. For a more comprehensive review of the literature please refer to Gettens and
Gorin (2017).
Defining Executive Function
Executive functions (EF) are defined as “high-order” cognitive processes that enable a
person to engage in independent, purposive, and goal-directed behavior, promote planning and
organizational skills, and forego immediate reward for future gains (Alvarez & Emory, 2006;
Lezak et al., 2012; Miyake et al., 2000; Suchy, 2009). EFs are not identified as a unitary
construct but a compilation of interrelated functions associated with the same brain structures or
regions (Miyake et al., 2000). Despite some debate regarding which functions comprise the core
of EF, certain aspects of EF are consistently agreed upon, including shifting, working memory,
and inhibition (Alvarez & Emory, 2006; Miyake et al., 2000; Suchy, 2009). Traditionally, EF is
associated with frontal lobe structures, and more specifically the prefrontal cortex (PFC) of the
brain (Lezak, Howieson, Loring, Hannay, & Fischer, 2012).
The distinction between general cognitive function and EF is also important to note. EFs
are typically described in terms of “how” behavior is expressed, whereas cognitive function is
discussed in terms of “what” or “how much” (Lezak et al., 2012). This broad definition of EF
requires close consideration of specific psychological constructs that are dependent upon EF
before examining the role EF might play in health behavior regulation, weight loss, and WLM.
There is less uniform clarity delineating specific psychological constructs reliant on EF, and
4

several broad models have been proposed (Baddeley, 1996; Delis, Kramer, Kaplan, & Holdnack,
2004; Luria, 1966; Miyake et al., 2000; Norman & Shallice, 1986).
Functions often tested in neuropsychological assessment include flexibility and setshifting, working memory, decision-making, planning, organization, initiation/inhibition, verbal
fluency, concept formation, and abstract thinking (Delis et al., 2004). While these processes
represent more elemental components of complex neurocognitive processes like “volition” or
“purposive action” that are often used to define EF broadly, three inter-related cognitive domains
have consistently emerged as central to the construct of executive function: inhibition, shifting,
and updating (Mikaye et al., 2000). Research suggests that each of these domains holds the
potential to impact weight management success (Allan, McMinn, & Daly, 2016; Allom, Mullan,
Smith, Hay, & Raman, 2018; Caldwell et al., 2018; Fitzpatrick, Gilbert, & Serpell, 2013; Jansen
et al., 2015).
Executive Function, Health Behavior, and the Development of Obesity
Engagement and maintenance of health behaviors recruit substantial resources at
individual and environmental levels. At the individual level, a logical relationship can be drawn
between executive resources and health-behavior change, as such changes typically require
substantial planning, evaluation of long term goals, and inhibition of prepotent responses to
palatable food cues. The relationship between cognitive function broadly and health behavior
change is empirically supported across a variety of health behaviors including diabetes
management, smoking cessation, and stress regulation (Allan et al., 2016; Allom, Mullan, &
Hagger, 2016; Allom, Mullan, & Hagger, 2016; Broadley et al., 2017; Gutierrez-Colina et al.,
2016; Hall & Marteau, 2014; Loprinzi et al., 2015). While much research has focused on the
cognitive enhancing or preserving effects of such health behaviors, including exercise and
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healthy eating, studies have increasingly focused on the role that executive functions play in
facilitating successful initiation and continued engagement in beneficial health behaviors (Hall et
al., 2008; Hall et al., 2006; Williams et al., 2009; Williams & Thayer, 2009).
Emerging research suggests that individuals with stronger executive skills are able to
engage in healthy behaviors more consistently than those with executive deficits by avoiding
temptations, planning behaviors necessary to meet health goals, and engaging in future-oriented
thinking to sustain motivation over time (Best, Nagamatsu, & Liu-Ambrose, 2014; Hall &
Marteau, 2014; Kober et al., 2010). Elderly individuals with stronger working memory are more
likely to adhere to medication regimens (Insel, Morrow, Brewer, & Figueredo, 2006), smokers
demonstrating increased activation in brain areas involving inhibitory control are less likely to
smoke in response to cravings (Berkman, Falk, & Lieberman, 2011), the intention-behavior gap
for engagement in physical activity is moderated by stronger scores on a task of inhibition (Hall,
Fong, Epp, & Elias, 2008), and dieters with stronger inhibition are less likely to consume
unhealthy foods and more likely to lose weight over the course of four months (Hofmann,
Schmeichel, & Baddeley, 2012). These examples highlight the range and extent to which
executive skills are implicated in health behavior, and that stronger executive skills may be
especially important in successful engagement in and, perhaps, maintenance, of such changes.
In the obesity field, executive function has been identified as a novel avenue of research
in understanding mechanisms of successful weight loss maintenance. To understand how EF
might influence WLM, however, it is necessary to review the relationship between executive
function and overweight or obesity (McLean et al., 2015). Existing literature (primarily crosssectional designs) consistently indicates that overweight and obesity are associated with lower
performance on both general measures of cognitive function (Smith, Hay, Campbell & Troller,
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2011; Prickett, Brennan & Stolwyk, 2015; Yang, Shields, Guo, & Liu, 2018), and EF-specific
domains (Boeka & Lokken, 2008; Brogan, Hevey, O'Callaghan, Yoder, & O'Shea, 2011;
Cserjesi et al., 2009; Fagundo et al., 2012; Fergenbaum et al., 2009; Gunstad et al., 2007),
compared to normal weight controls (NWC). Functional deficits most consistently impacted by
overweight and obesity include inhibition, decision-making, concept formation, and set shifting.
Furthermore, many of these deficits exist independent of associated medical conditions,
education level, and general cognitive ability (Smith, Hay, Campbell, & Trollor, 2011).
Finally, a true understanding of executive function as a risk or preventative factor in the
development of overweight and obesity across the lifespan will require greater attention to
neuropsychological factors measured within prospective studies. Though prospective studies
examining weight-related health behaviors are lacking, promising evidence from childhood and
adolescent research suggests that baseline executive function predicts a range of health behaviors
later in life, including BMI, physical activity, smoking and alcohol use (Fernie et al., 2013;
Moffitt et al., 2011; Peeters et al., 2015). For example, Peeters et al., (2015) assessed executive
function and drinking behavior over the course of a four-year period and found that working
memory uniquely predicted both first drinking episode and first binge drinking episode among a
sample of adolescents age 12 to 14. Similarly, Moffitt et al., (2011) followed 1,000 children
from birth to age 32 and found that childhood self-control predicted physical health (e.g.,
respiratory, cardiovascular, dental health) independent of intelligence or SES.
These findings highlight an important dilemma underlying successful weight
management; individuals who are at risk for developing overweight or obesity may also be most
likely to experience challenges in sustaining weight-related health behaviors. Understanding
ways in which specific executive skills might map onto distinct weight loss behaviors (Allom &
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Mullan, 2014; Gettens & Gorin, 2017) will be crucial in leveraging the structure of current
behavioral weight loss interventions to maximize individual executive skills and to develop
novel intervention techniques, both within the current structure of behavioral weight loss
interventions and independent of traditional treatment approaches.
Executive Function, Weight Loss, and Weight Loss Maintenance
In light of the aforementioned findings, executive functions are an important factor to
consider in successful weight loss and, perhaps, even more important in understanding the
unique challenges of weight loss maintenance (Dohle, Diel, & Hofmann, 2018; Gettens & Gorin,
2017; Jansen et al., 2015). Deficits in executive function may be a risk factor for the
development of obesity and such deficits may also present challenges to successfully engage in
weight-related health behavior change. The complexity of these bidirectional relationships
emphasizes the importance of studying neuropsychological underpinnings of weight-related
health behavior, but also raises the important question of whether weight loss might have a
beneficial effect on executive function.
Indeed, research suggests that distinct executive functions are predictive of distinct
weight-related behaviors (Allom & Mullan, 2014; Dassen, Houben, Allom, & Jansen, 2018).
For example, sub-components of executive function (e.g., working memory and updating) are
associated with preferences for high- or low- fat snack choices (Whitelock, Nouwen, van den
Akker, & Higgs, 2018). Findings also indicate that initiation of healthy behaviors, such as
increased PA and consumption of fruits and vegetables, requires a separate set of executive skills
(e.g., working memory) than those used in the avoidance of health-risk behaviors (e.g.
consumption of high fat foods and disinhibited eating) (Allan, Johnston, & Campbell, 2011;
Allom & Mullan, 2014; Hall et al., 2006; Limbers & Young, 2015). Additionally, poor executive
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control is associated with less fruit and vegetable consumption while task-switching and
flexibility predict a significant amount of variance in the intention-behavior gap for unhealthy
snacking (Allan et al., 2011).
Findings regarding the impact of weight loss and decreased adiposity on EF are mixed.
Very few studies have implemented prospective designs to examine the impact of diet on
cognitive function, and specifically executive function, in samples with overweight or obesity.
Several studies report significant negative associations between baseline BMI and cognitive
function at follow up (Cournot et al., 2006; Gunstad, Lhotsky, Wendell, Ferrucci, & Zonderman,
2010; Sabia, Kivimaki, Shipley, Marmot, & Singh-Manoux, 2009; Wolf et al., 2007) while
others have found significant positive associations between weight loss and executive function
(Bryan & Tiggemann, 2001; Butryn, Thomas, & Lowe, 2009; Green, Elliman, & Kretsch, 2005;
Gunstad et al., 2010; Halyburton et al., 2007; Siervo et al., 2012; Wing, Vazquez, & Ryan,
1995). Finally, evidence of null or negative effects of weight loss on EF are also reported
throughout the literature (Bryan & Tiggemann, 2001; Cheatham et al., 2009; Espeland et al.,
2014; Green et al., 2005; Halyburton et al., 2007; Martin et al., 2007). Of note, negative impacts
of dieting on executive function are often attributed to the finite availability of cognitive
resources, and the significant amount of cognitive control utilized during dietary restraint and
preoccupation with dieting and/or body image (Siervo et al., 2011).
In summary, evidence for a bidirectional relationship between executive function and
weight loss is supported throughout the literature, but inconsistencies in the pattern of findings
raise several important points for future research. First, evidence supports that distinct executive
functions predict unique behaviors related to successful weight loss. This is notable for future
research and the development of EF-based interventions as it highlights multiple avenues for
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treatment and cognitive skills to be targeted. Second, it is clear that additional research is needed
to clarify the impact of weight loss on executive skills. While findings generally support that
executive skills are associated with weight-related health behaviors and weight loss, it is less
clear whether losing weight may help to reverse the negative impact of overweight and obesity
on executive functioning. Research does suggest that changes in executive function may be a
better predictor of weight loss than executive skills measured at a single time point, however the
stability of these observed changes due to weight loss is unknown and has not been studied
longitudinally (Best et al., 2014; Bryant, Caudwell, Hopkins, King, & Blundell, 2012; Dalle
Grave, Calugi, & Marchesini, 2014; Murawski et al., 2009). Whether changes in executive skills
due to weight loss are permanent or transient will be an important point of future research and
particularly crucial to intervention development.
Finally, few longitudinal studies have been conducted to examine the role of executive
function in weight loss maintenance. The obesity field has clearly distinguished factors related to
successful weight loss from weight loss maintenance (Elfhag & Rössner, 2005), yet ways in
which specific executive functions (i.e., shifting, updating, inhibition) might differentially impact
behaviors related to successful weight loss versus weight loss maintenance (see Figure 1) have
only been hypothesized (Caldwell et al., 2018; Gettens & Gorin, 2017). The dilemma of how to
promote improved rates of successful weight loss maintenance is area in clear need of more
rigorous prospective investigation. Furthermore, fully elucidating the complexity of sustained
health behavior change will not only benefit from, but will likely require integration of both
individual neuropsychological and interpersonal social factors.
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Chapter 2: Environment and Context in Weight Management
Background and Literature Review
Establishing a link between executive function and weight loss maintenance will make an
important contribution to the literature on its own, however, exploring this link in a couplesbased weight loss trial allows for analysis of several exploratory questions. These novel
questions lie at the intersection of neurocognitive and social predictors of weight management,
pushing the boundaries of what either health psychology or neuropsychology have established
alone.
The significant impact of social support networks on individual and group patterns of
health behavior change is well documented (Cruwys, Bevelander, & Hermans, 2015; Herman,
2015; Hill & Peters, 1998; Vartanian, Spanos, Herman, & Polivy, 2015) and several theories
have formalized the interaction between social interpersonal factors and individual-level factors
central to health behavior (Hall & Fong, 2007) . There is strong evidence to suggest that weight
status tends to cluster in social contexts, and ecological models recognize the importance of the
social and interpersonal environment in the development of obesity (Egger & Swinburn, 1997;
Christakis & Fowler, 2007; Sallis, Bauman & Prat, 1998).
Weight-related health behaviors, including diet and physical activity, are among the most
influenced within social networks, and particularly among spouses and romantic partners, as
spouses frequently attempt and succeed at influencing their partners’ health behaviors (Gorin,
Powers, Koestner, Wing, & Raynor, 2014; Gorin et al., 2008) Recent studies indicate that
involving spouses in weight loss interventions can be beneficial compared to standard

11

individually focused treatment (Gorin, Raynor, Fava, et al., 2013), and results in similarities in
weight change trajectories among spousal partners.
Overweight and obesity are also common within families, and weight-related health
behavior change can exhibit a “ripple effect” such that spouses and children might benefit from
other family members’ health initiatives (Gorin et al., 2008; Schierberl Scherr, McClure
Brenchley, & Gorin, 2013). In the most recent examination of this so-called “ripple effect”,
Gorin et al. (2018) found that among cohabitating dyads randomized to a commercial weight loss
program (Weight Watchers) versus a self-guided condition, spouses entered the program with
similar weight status and untreated spouses lost a significant amount of weight regardless of their
partners’ treatment condition. Such findings highlight the importance of dyadic dynamics at play
during health behavior change (Cornelius, Gettens & Gorin, 2016), yet behavioral weight loss
interventions have traditionally focused on the individual, neglecting to address crucial
environmental influences exerting effects outside of the controlled intervention context.
Theoretical Foundations
Self-determination theory
Several theories of health-behavior change reflect the importance of studying the
intersection between individual-level cognitive factors and social-environmental influences in
health behavior change, specifically weight management. Self-Determination Theory (SDT) is
unique in providing a strong theoretical basis from which to explore the association between the
individual and environmental factors of weight-related goal progress within a single framework
(Ryan & Deci, 2000; Williams et al., 1996). SDT posits that there are three central and universal
human psychological needs: competence, autonomy, and relatedness (see Figure 2). Fulfilling
these needs results in increased autonomous, or intrinsic, motivation toward goal attainment. A
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person is considered autonomously motivated to the extent that he or she experiences goals and
decisions to be self-generated and freely chosen, as opposed to motivation that is controlled by
external or internal pressures (Deci & Ryan, 2011; Ryan & Deci, 2000).
SDT process models have been tested in the context of several health behavior change
studies (Williams et al., 2004) including smoking cessation (Williams et al., 2002), eating
behavior and weight control (Gorin et al., 2014, Powers, Koestner & Gorin, 2008, Ng et al.,
2012; Teixeira et al., 2015; Williams et al., 1996), physical activity (Teixeira, Carraça,
Markland, Silva, & Ryan, 2012), and diabetes management (Williams et al., 2004). Although
studies grounded in SDT originally focused on the relationships between patients and medical
providers, recent studies have increasingly focused on interpersonal factors and social support
between co-equal relationships, including romantic partners and spouses (Gorin et al., 2018;
Koestner & Losier, 2002; Koestner, Powers, Carbonneau, Milyavskaya, & Chua, 2012; Powers,
Koestner, & Gorin, 2008). Findings grounded in SDT indicate that support from important others
is a better predictor of health behavior change than support from healthcare providers and
underscores the importance of including peers and romantic partners in health-behavior
interventions.
Temporal self-regulation theory
Temporal Self-Regulation Theory (TST) also integrates both individual neurobiological
factors and environmental influence into a single theoretical model in conceptualizing successful
health behavior change (see Figure 3). TST acknowledges that health behavior change is often
challenging, and understanding the process by which some individuals initiate and sustain such
behavioral changes requires close examination of a complex combination of biological and social
influences (Hall & Fong, 2007, 2015). Specifically, TST posits that both an individual’s

13

motivational prerequisites (e.g., social connectedness and beliefs) and the temporal distance
between one’s intentions and actions (e.g., eating poorly now and developing cardiovascular
disease 20 years from now) are crucial in predicting behavioral outcomes (Hall & Fong, 2007,
2015).
In the health behavior literature, the temporal distance between intention and action is
referred to as the intention-behavior gap (Sheeran & Webb, 2016), while in the
neuropsychological literature this discrepancy is conceptualized as delay discounting. Delay
discounting can be reasonably defined under the umbrella of executive functions, as it requires
individuals to engage in future-oriented thinking and resist immediate reward for future gain
(Kishinevsky et al., 2012; McClelland et al., 2016; Stojek & MacKillop, 2017; Weller, Cook,
Avsar, & Cox, 2008). TST highlights this aspect of the theoretical model as the biological basis
for behavior, and defines self-regulatory capacity as an executive function associated with the
prefrontal cortex.
Studies examining the application of TST in weight management have found that TST
reliably predicts engagement in several weight-related behaviors. However, there is notable
variability in published studies regarding specific components of the TST model that predict
health behaviors. For example, one study found environmental influences, perceived cost of
healthy eating, and negative affect lead to increasing snacking while self-regulation did not
Elliston, Ferguson & Schuz, 2017). Another study found that participants’ beliefs about health
benefits, past behaviors, and habit formation predicted variance in increased fruit and vegetable
intake and engagement in unhealthy snacking, but self-regulatory behavior did not (Evans,
Norman, & Webb, 2017). In contrast, Book & Mullan (2013) found that, among a sample of
healthy undergraduates, students who felt support by their environment were more likely to
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maintain healthy behaviors compared to those who felt unsupported (Booker & Mullan, 2013).
Furthermore, findings indicate that whether self-regulation and behavioral prepotency (i.e.,
executive functions) predict maintenance of healthy behaviors depended on how supported
students felt within their environment. Students who felt unsupported by their environment were
more likely to maintain a healthy lifestyle if they had strong self-regulatory skills including
planning and response inhibition (Booker & Mullan, 2013). These findings are notable, as they
make explicit the interaction between individual-level cognitive factors and interpersonal-level
social influences in health behavior change.
Core Constructs
In this study, support and social influence were conceptualized as both interpersonal and
structural. To examine both, participants’ perceptions of receipt of partner support and their own
household environments were measured.
Social support and partner influence
The type of support one receives from their social environment is an important catalyst in
the fulfillment of core needs and the development of autonomous motivation for weight-related
behavior change. Interpersonal and social support is therefore essential for optimizing growth,
self-directed, meaningful behavior, and overall personal wellbeing (Deci & Ryan, 2000; Hall &
Fong, 2007; Gettens et al., 2018; Reeve, Bolt & Cai; 1999; Silva et al., 2010). Studies have
begun to distinguish the differential impact of support styles on weight loss outcomes within
social contexts (Gorin, Powers, Koestner, Wing, & Raynor, 2014; Stewart, Gabriele, & Fisher,
2012). For example, Powers and colleagues (2008) demonstrated that autonomy support could be
distinguished from more directive or controlling support styles. Examples of directive or
controlling support included having friends and family calling attention to or constantly
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reminding participants of their health goals. Results revealed that participants reported greater
weight loss when they perceived their family and friends to be autonomy supportive of weight
loss goals; however, no such association was found for more directive forms of support (Powers
et al., 2008).
While interventions provided in an autonomy supportive fashion have generally been
shown to promote greater goal attainment and adherence to health behavior change (Gorin,
Powers, Koestner, Wing, & Raynor, 2014; Powers, Koestner, & Gorin, 2008; Koestner et al.,
2012), recent studies have also highlighted potential benefits of more directive forms of support
(Cornelius et al., 2018; Gabriele, Carpenter, Tate, & Fisher, 2011; Gorin, Powers, Koestner,
Wing, & Raynor, 2014; Koestner et al., 2012; Koestner, Otis, Powers, Pelletier, & Gagnon,
2008; Powers et al., 2008).
Finally, the relationships in which support is provided is an important consideration in
examining social and environmental influences of weight management. Much of the early health
behavior research grounded in SDT focused on the relationship between patients and healthcare
providers (Deci & Ryan, 2000), yet more recent research has underscored the importance of
receiving autonomy support from significant others (e.g., close friends and family members).
Specifically, findings indicate that support from important others and partners is a stronger and
more consistent predictor of dietary change outcomes than autonomy support from health care
providers (Williams, et al., 2006). Prior studies have found that involving significant others in
the weight loss treatment process can be beneficial (McLean et al., 2003), and research indicates
that partner involvement is most impactful when spouses provide autonomy support (e.g.,
teaching spouses to ask their partner what would be most helpful, practicing empathic active
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listening skills, avoiding criticism and controlling language) for behavior change (Gorin, Powers,
& Koestner, 2014).
Despite evidence supporting the benefit of involving partners and spouses in weight loss
interventions, studies that have attempted to engage partners and spouses in treatment have
traditionally enrolled only one partner as the active participant (Black et al., 1990; Gorin, et al.,
2018; Gorin et al., 2013; Leroux, Moore, & Dube, 2013) In the present study, participants were
enrolled as dyads and participated equally in group treatments, allowing for a unique
examination of the interaction between neurocognitive factors and interpersonal support.
CHAOS and the influence of the home environment
Behavioral weight loss programs address a range of health-behavior change techniques;
evidence suggests that individuals with overweight and obesity are especially sensitive to food
cues in their environment (e.g., availability of snacks in the home), and that this environment
plays a key role in successful weight management (Alonso-Alonso & Pascual-Leone, 2007;
Jansen et al., 2008; Lowe et al., 2012; Vartanian, Herman, & Wansink, 2008). The home food
environment is, therefore, another key environmental context where weight loss efforts might be
supported or undermined.
Evidence from the pediatric literature indicates that the home environment plays an
important role in the development of health behavior among children. Specifically, a chaotic
environment, defined as lacking structure, routine, and organization, can have adverse effects on
children’s ability to develop healthy habits (Appelhans et al., 2014; Fiese, Rhodes, & Beardslee,
2013) and can result in increased fat intake and snacking (MacRae, Darlington, Haines, & Ma,
2017; Vartanian, Kernan, & Wansink, 2016). In a review of 32 studies, Bates et al., (2018)
reported that a less structured home environment and greater chaos within the home may be risk
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factors for the development of childhood obesity and that 80% of studies reviewed reported a
strong relationship between at least one aspect of household organization (e.g., family routines,
structured rules and limitations) and weight management among school-aged children (Bates et
al., 2018).
In contrast, little research has examined the impact of the home environment on weight
loss success among adults, and few prospective weight loss studies have attempted to alter
structure and/or organization within the home (Gorin et al., 2013; Lowe, Butryn, & Zhang, 2018;
Papas et al., 2007). Of the studies that have intervened on participants’ home environments,
results suggest that women achieve greater weight loss when the home environment is altered to
promote healthier habits (e.g., providing exercise equipment, body and food scales, subscriptions
to food delivery services and health magazines). Additionally, findings indicate that partners
living with those individuals who were actively participating in the intervention also benefit from
alterations to the home environment, regardless of gender (Gorin et al., 2013). These findings
point to the importance of both the social and structured environment in developing and
sustaining weight-related health behavior changes. Understanding the way in which
environmental influences, such as support style and organization within the home, might
influence an individual’s success in weight loss and maintenance requires close examination of
the interplay between individual-level cognitive factors and social factors. Furthermore, the way
in which executive skills might set the stage for greater organization or chaos within the home is
a crucial consideration.
In summary, results regarding the impact of the household structure on weight
management indicate that routine, organization, and a less chaotic environment are beneficial in
developing healthy habits within the home. The home environment may be a particularly
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relevant social factor to consider in the exploration of neurocognitive and interpersonal
interactions, as multiple individuals contribute to the food environment within a household.
Therefore, individuals attempting weight loss or maintenance must frequently engage their own
executive skills to navigate aspects of the home environment that are structured by others (e.g.,
children or spouses bringing high-fat snacks into the home) and may not support successful
weight management.
Intersection of Individual Cognitive and Social Factors: Addressing Gaps in the Literature
The focus on both individual-level factors (i.e., motivation, self-regulation and executive
functions), as well as interpersonal and social factors (support style, social connectedness, and
beliefs) within a single model allows for a unique examination of the interactions between these
two domains from strong theoretical foundation. Findings grounded in both SDT and TST speak
to the importance of viewing weight management not solely from an individual perspective; the
social/interpersonal environment likely sets the stage for successful (or unsuccessful) weight loss
maintenance and needs to be considered in both our treatment models and assessment batteries.
Much of the existing weight management research exploring this crucial intersection has
narrowly focused on the individual-level factor of self-regulation (Gokee-LaRose, Gorin, &
Wing, 2009; Gorin, Powers, et al., 2014; Hall & Fong, 2007; Maes & Karoly, 2005; Teixeira et
al., 2015). While self-regulatory capacity is considered a high-order executive skill, as
mentioned previously, the construct of “executive function” covers a much broader range of
cognitive abilities than self-regulation alone.
This study is one of the first to elucidate the nature of executive correlates underlying
maintenance success, and potential interactions between these individual cognitive correlates and
social-environmental support styles. No studies that we are aware of have examined this
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individual/environmental interaction on weight loss and maintenance outcomes among spousal
dyads, therefore, our study makes several important contributions to the obesity and weight
management literature. First, we provide longitudinal data to elucidate the role of executive
function on weight loss, but also, crucially, on weight loss maintenance. Second, given that the
proposed study is nested within a larger weight loss intervention focused on social and
environmental factors of weight management, results from this study highlight the potential
impact of weight loss on executive function performance, and the role that larger contextual
factors play in such changes. Finally, the results of this study will have significant implications
for the development and design of novel training modules focused on executive function as it
relates to weight management.
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Chapter 3: Present Study
Given the complexity of weight loss and weight loss maintenance, there is a clear need to
identify both individual- and environmental-level factors processes of successful weight
management. Furthermore, prospective studies are needed to provide insight into the apparent
bidirectional relationship between executive function and overweight or obesity, and to
understand the impact that environmental influences might have on the relationship between
individual cognitive skills and health behavior change. This study was, therefore, designed to
answer the following questions:
1) Does executive function predict weight loss outcomes at 6-month and 12-month
follow-up, and weight loss maintenance (weight change between 6 and 12 months) in
a 6-month behavioral weight loss program?
2) Does a 6-month behavioral weight loss intervention engender meaningful changes in
executive function among participants?
3) Do environmental influences (i.e., support from one’s spouse or partner, the nature of
the home environment measured at 3 and 6 months) moderate the relationship
between an individual’s executive function skills and their weight loss and
maintenance outcomes?
Specifically, we hypothesized that:
1. Individuals with stronger executive function skills, specifically fluency, task-switching,
and inhibition, will exhibit larger weight losses at the 6-month and 12-month time points,
as well as maintenance.
2a. Executive function scores will improve from baseline to 6-months and,
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2b., Changes in behavioral task-based measures of executive function (e.g., speed of
processing, verbal fluency, and set-shifting ability) will predict maintenance success at
12-months above and beyond baseline executive scores alone (Best, Nagamatsu, & LiuAmbrose, 2014).
3. More structured home environments and greater levels of support provided by one’s
spouse or partner, experienced within the context of a behavioral intervention, will
provide individuals with lower baseline executive function scores (who might otherwise
be predicted to exhibit blunted weight loss, see H1) the environmental resources
necessary to maximize weight loss.
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Chapter 4: Methods
Overview of Primary Study
The Institutional Review Board at the University of Connecticut approved all primary
study procedures and approved this sub-study of the larger TEAMS (Talking about Eating,
Activity and Mutual Support) trial, a NIH-funded couples-based behavioral weight loss
intervention conducted at UConn. Sixty-four cohabitating couples were randomized to either an
enhanced autonomy support condition (SDT-WL) or to a more traditional model of spouse
involvement (i.e., spouses attend groups but receive no training in providing autonomy support;
BWL).
Couples in both conditions received 6 months of weekly behavioral weight loss group
meetings, were placed on a low-fat, low-calorie (e.g., 1200-1800 calories and fat-restricted <30%
calories from fat) diet, and encouraged to gradually increase their physical activity weekly until
they were able to engage in 250 minutes of moderate intensity activity per week. Couples were
also provided information on self-monitoring diet and exercise, cognitive restructuring skills,
problem-solving, and maintenance strategies.
In addition, the SDT-WL intervention included additional support modules (approx. 5-10
minutes per class), focused on education and training in SDT-based strategies of providing
autonomy support (e.g., practicing empathy, recognizing and minimizing critical comments, and
asking partners what they find helpful, in order to avoid assumption). Couples in SDT-WL were
given opportunities throughout the 6-month intervention to practice these strategies with the use
of handouts, cartoon vignettes, role-playing, group discussion, and homework assignments
provided by the group interventionists.
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The primary aims of the TEAMS study were to determine whether the enhanced
autonomy support-based intervention would 1) promote increases in autonomy supportive
behaviors among partners, 2) lead to greater autonomous motivation and perceived competence
for healthy behaviors (based on the SDT process model), and 3) lead to greater weight loss
outcomes at 6- and 12- month assessments compared to standard behavioral weight loss.
Participants
Participants provided informed consent in accordance with University of Connecticut
IRB policy, prior to participating. To participate in the trial couples were required to be married
or cohabitating, with each participant between the ages of 18-70 years old with a BMI between
25-45 kg/m2. Participants were excluded if either spouse reported: 1) cancer treatment within the
past year, 2) substance abuse, dependence, or problematic drinking behavior over the last 30
days as indicated by the Daily Drinking Questionnaire (Collins et al., 1985), 3) a heart condition,
chest pain during periods of activity or rest, or loss of consciousness on the PAR-Q (Thomas et
al., 1992), 4) a history of psychotic disorder, bipolar disorder, organic brain syndromes, or
hospitalization for a psychiatric disorder within the past year, 5) current participation in a weight
loss program, taking weight loss medication, or lost > 10% of body weight during past 6 months,
6) current participation in any other research study that may interfere with this study, 7) were
pregnant, lactating, < 6 months postpartum, or planned to become pregnant during the study, or
8) were deemed by staff to be unlikely to adhere to the protocol (e.g., moving).
Recruitment and Randomization
Couples were recruited to participate in a 6-month behavioral weight loss intervention
with their spouse or cohabitating partner. Recruitment strategies included direct mailing and
distribution of flyers across the greater Storrs-Mansfield community. Couples were screened via
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phone to determine whether they met eligibility criteria outlined above. If eligible, couples were
invited to the University of Connecticut for an orientation session where they received pertinent
information about the study and informed consent was obtained. Eligible couples were
randomized via a simple, variable-block length randomization, which ensures fairly equal
allocations and makes it difficult to guess future assignments. Recruitment occurred over an 18month period from July, 2014 through December, 2016.
Assessments
To promote retention, participants received $10, $25, and $40 at the 3, 6, and 12 month
assessments respectively. The couple’s entire visit took approximately 3 hours at baseline
(divided between 2 sessions); 15-30 minutes at 3 months; and 60-90 minutes at 6 and 12-months.
During the first baseline assessment visit, all participants had anthropometric measures taken
(height and weight) by a research assistant blinded to study condition. Couples were then asked
to complete each of home environment and support measures. During the second assessment
visit, participants were asked to complete the full cognitive and executive function test battery.
Cognitive test batteries were administered by graduate students with formal, supervised clinical
training in neuropsychological assessment by a board certified clinical neuropsychologist.
A brief assessment was conducted halfway through the program (3-months), completion
of the 6-month intervention and again at 6-months post intervention (12 months post enrollment).
At the 6-month time-point (immediately post-intervention), participants completed one 90minute assessment session. The visit was comprised of two parts. Participants were first asked to
complete an abbreviated questionnaire battery assessing support and the home environment.
They then completed an abbreviated cognitive session, comprised of executive function
measures only (i.e., D-KEFS selected subtests, Trail-Making A and B, and BRIEF self-report).
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At the 12-month time point (6 months post-intervention) anthropometrics measures were taken to
assess weight loss maintenance.
Measures
While the larger TEAMS trial included a range of environmental and social support
measures, only those used in the executive function sub-study will be discussed below.
Anthropometric measures
Weight. Weight was measured in kilograms to the nearest 0.1 kg using a
calibrated standard digital scale (Tanita BWB 800) with participants in light clothing and
no shoes. Scale calibration was checked periodically with known weights. Standing
height (mm) was measured in patients without shoes using a Harpenden stadiometer. All
anthropometric measures were taken in duplicate and the mean used in analysis. Weight
loss outcomes were calculated as percent weight loss at each time point (6 months and 12
months). Weight loss maintenance was calculated as the percent weight change from the
6-month assessment to the 12- month assessment, controlling for baseline weight.
Demographics and Weight History. Basic demographic information (e.g., age,
gender, race, marital status, education, income, work status, household composition) was
assessed at baseline only.
Measures of intelligence and executive function
Executive functions were measured using both objective neuropsychological test batteries
and self-reported survey measures, and tests were selected to capture a range of executive skills
that have demonstrated an impact on weight management in prior studies (Fitzpatrick et al.,
2013; Siervo et al., 2011; Smith, Hay, Campbell, & Trollor, 2011) and would, conceptually,
impact weight-related health behavior change (Gettens & Gorin, 2017). Standardized test
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batteries were used to probe four key components of executive function: inhibition, taskswitching, processing speed, and fluency. In addition, we obtained subjective self-report
measures of executive functions as they impact participants’ daily living. Follow-up measures of
executive function were conducted at 6-months to capture change scores over the course of the
weight loss intervention. Participants did not receive any diagnostic feedback regarding their
performance. For hypotheses 1 and 2, we utilized all nine scales of the BRIEF-A to examine all
possible executive skills associated with weight loss and maintenance, and whether any of the
nine skills changed over the course of the intervention. Because hypothesis 3 was exploratory,
we utilized the three subscales that measure aspects of executive functioning that represent the
core executive skills (Miyake et al., 2000): inhibition, shifting, and working memory.
Intellectual Functioning. To assess and control for baseline intellectual
functioning (IQ), each participant completed the Wechsler Abbreviated Scale of
Intelligence (WASI; Wechsler, 1999) two-subtest IQ battery. The two-subtest battery can
be conducted in approximately 15 minutes. The two-subtest version of the WASI is
comprised of Vocabulary and Matrix Reasoning tests, and results in a Full-Scale IQ
(FSIQ) score. The Vocabulary subtest measures word knowledge, verbal concept
formation, and fund of knowledge, while the Matrix Reasoning subtest measures visual
information processing and abstract reasoning skills.
Inhibition. The D-KEFS Color-Word Interference Test (Delis, Kaplan, &
Kramer, 2001) was used to measure participants’ ability to inhibit a dominant and
automatic verbal response. The Color-Word Interference Test is comprised of four
subtests. The two control tasks require participants to read color names printed in black
ink, and identify specific blocks of color. The inhibition subtest requires participants to
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name the color of the ink for an incongruent word (e.g., the word “red” printed in yellow
ink). The final task requires participants to engage in inhibition and switching. Scores
were calculated as the total time, in seconds, to complete each condition. Completion of
the D-KEFS subtests took approximately 30 minutes.
Verbal fluency. The D-KEFS Letter and Category Fluency tests (Delis, Kaplan,
& Kramer, 2001) were used to measure participants’ expressive language fluency and
category switching abilities. In the letter fluency task, participants were given 60-seconds
and asked to provide as many proper nouns as possible that begin with the assigned letter.
In the category fluency task, participants were given 60-seconds and asked to list as many
items as possible that fall within a given category (e.g., animals). Scores on the D-KEFS
Verbal Fluency Task were calculated as total number of correct words within the
specified semantic category (animals) generated within a 60 second time-period.
Processing speed and set-shifting. The Trail-Making Test A and B versions
(Parkington & Leiter, 1949) were administered to measure basic visuomotor processing
speed (Trails A) and set-shifting ability (Trails B). The Trail-Making tasks consist of 25
circles distributed over a sheet of paper. In part A, circles are number 1-25, and
participants were asked to connect the circles as quickly as possible in ascending
numerical order. In part B, the circles are labeled both numerically and alphabetically.
Participants were required to connect the circles in alternating numerical and alphabetical
sequence. Scores were calculated as the total time, in seconds, required to complete each
task.
Executive function in daily living. The Behavior Rating Inventory of Executive
Function-Adult Version (BRIEF-A; Roth, Isquith, & Gioia, 2005) was used to measure
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domains of participants’ baseline executive function skills. The BRIEF-A is a
standardized measure that captures views of an adult’s executive functions or selfregulation in his or her everyday environment and has been validated with a range of
clinical populations including individuals with obesity (Roth, Lance, Isquith, Fischer, &
Giancola, 2013; Rouel, Raman, Hay, & Smith, 2016). The battery is composed of 75
items within nine non-overlapping theoretically and empirically derived clinical scales.
These scales include Inhibition, Self-Monitoring, Planning/Organization, Shifting,
Initiating, Task Monitoring, Emotional Control, Working Memory and Organization of
Materials. Subscale scores were calculated according to the guidelines by Roth, Isquith,
& Gioia (2005; 2013) by summing a subset of the 75-items questionnaire that correspond
to each underlying executive function construct.
Participants were asked to complete the 75-item self-report scale at baseline and
6-month follow-up. Response options correspond to the degree of difficulty participants
experience with each behavior on a daily basis. Items are endorsed a 3-point Likert scale
with 1 corresponding to “never”, 2 to “sometimes” and 3 to “often”. Example items are,
“I have trouble changing from one activity to another” (shifting), “I have problems
waiting my turn” (inhibition), and “I have trouble with jobs or tasks that have more than
one step” (working memory). The nine scales demonstrated acceptable levels of internal
consistency (α= .70-.89).
Measures of support and home environment
Autonomy support. To measure autonomy support, participants were asked to
complete items adapted from the Important Other Climate Questionnaire (IOCQ)
(Levesque et al., 2007; Powers et al., 2008). Six items measure the perceptions of
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autonomy support that partners experience from one another (e.g., “My partner conveys
confidence in my ability to control my own weight”). Participants rate each item on a 7point Likert scale ranging from 1 “not at all true” to 7 “very true.” Example items
include “I feel that my spouse/partner provides me with choices and otptions about
managing my weight” and “I am able to be open with my spouse/partner about my
weight management goals” (α= .81). Scores were calculated as the mean of the items.
Directive support. Seven items assessing more directive or controlling forms of
support were added to the IOCQ consistent with the published literature (Powers et al.,
2008). Example items include “My spouse repeatedly reminded me of my goal” and
“My spouse consistently called attention to situations where I had to control my
behavior” (α= .84). Support was assessed at baseline, 3, 6, and 12-month time points.
Receipt of support from one’s spouse or partner was scored by taking the average of the
items corresponding to either autonomy support or directive support (Powers et al.,
2008). Scores were calculated as the mean of the items.
Chaotic environment. The Confusion, Hubbub, and Order Scale: (CHAOS)
(Matheny, Wachs, Ludwig & Phillips, 1995) was used to measure environmental
confusion in the home. Participants were asked to respond on a 5-point Likert scale to
items describing the level of chaos in their home, using a 5-point scale (1 = “Definitely
Untrue”, 5 = Definitely True). The scale has acceptable levels of internal consistency (α=
.79-.88) and is associated with observational measurement of home environment
(Matheny et al., 1995). The CHAOS measure was scored by taking the sum the 15 items
(Matheny, Wachs, Ludwig, & Phillips, 1995), with possible scores ranging from 15 to 60.
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Data Analysis Strategy
Statistical analyses were performed using the Statistical Package for the Social Sciences,
Release 25 (SPSS; IBM Corp., 2012, Armonk, NY, www.spss.com). To account for
interdependence in the data (i.e., couples are likely to be more similar to each other than to other
study participants), dyadic analyses were conducted according to guidelines outlined by Kenny,
Kashy & Cook (2006). Specifically, multilevel models (MLM) that allow for missingness in data
were specified using the MIXED linear function in SPSS. We used a longitudinal three-level
repeated-measures model, in which individuals are nested within spousal dyads (see Figure 5).
Maximum likelihood (ML) estimation was used given that the models differed in fixed effects.
The primary outcome variables for the present study were percent (%) weight loss from
baseline to 6 months, baseline to 12 months, and maintenance of weight loss calculated as
percent (%) weight change from 6 months to 12 months. Before conducting primary analyses to
address each of the study hypotheses, descriptive statistics and correlations were examined.
Descriptive statistics were reported as N and percentage values for all categorical variables and
as means and standard deviations for all continuous variables. Any demographic variables found
to be correlated with the primary outcome variables were included as covariates in all analyses.
In line with the existing neuropsychological and obesity literature, age, education, and IQ were
included as covariates in all analyses. Finally, to account for the potential impact of the
intervention, group assignment (SDT-WL versus BWL was controlled for in all analyses.
Results
A total of 64 couples (128 individuals) were recruited for participation in this study.
Neuropsychological data were collected from 63 dyads (126 individuals) at baseline, and 60
couples (120 individuals) at 6-month follow-up. A total of 9 couples plus 1 individual dropped
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out of the study: 5 couples in BWL and 4 couples and 1 individual in SDT-WL. One couple did
not complete the 3-month assessments for TEAMS+ but returned for the 6- and 12-month
assessments (see Figure 4).
Preliminary Analyses
Prior to conducting primary analyses, data were inspected for outliers (i.e., ± 3 SD’s from
the mean). One outlier was detected for Trails A and D-KEFS Inhibition at baseline, while two
outliers were detected for Trails B at baseline. At 6 months, one outlier was detected for Trails A
and Trails B. Outliers were excluded from regression analyses. Next, to examine the association
between objective neuropsychological measures and self-report measures of executive function
Pearson correlations were calculated (see Tables 5-8). Due to the indistinguishable nature of the
data, interpretation of these correlations is limited to the coefficient value and not the p-value, as
indistinguishable data produce biased p-value estimates (Kenny, Kashy, & Cook, 2006).
Intervention Group Differences
Although the primary hypotheses for the sub-study did not include the impact of
intervention group (i.e., BWL versus SDT-WL) on changes in executive function or on the
relationship between executive functions and weight loss outcomes, we examined potential
group differences among primary study predictors (i.e., baseline and 6 month executive function,
partner support and CHAOS) and primary outcome variables of interest (i.e., changes in
executive function from baseline to 6 months and percent weight loss at 6 and 12 months, and
maintenance). Regression analyses predicting 6 month, 12 month and maintenance controlled for
group.
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Multilevel Models
Three separate regression models were run for objective neuropsychological measures of
executive domains grouped by test type: Tails A and B in the first model, the D-KEFS ColorWord Interference Inhibition and Inhibition/Switching measures in a second model, and D-KEFS
Verbal fluency and Category fluency measures in a third model. Finally, the 9 subscales of the
self-report BRIEF-A measure were entered together in a single model, but separate from the
objective assessment measures to distinguish objective neuropsychological measures from
subjective measures of similar constructs. Each of these models regressed percent weight loss at
6 months, 12 months, and maintenance onto executive function measures.
To explore the potential moderating effect of the home environment and/or partner
support on the relationship between executive function and weight loss outcomes (Hypothesis 3),
all support and environmental predictor variables were first grand mean centered (Aiken & West,
1991). High and low levels of the moderator (i.e., CHAOS, autonomy support, and directive
support) were then created at +1SD and -1SD of the mean-centered variable. To aid
interpretation of models, results are presented by hypothesis. Detailed results of regression
models predicting percent weight loss at 6-months, 12-months and maintenance are presented in
Tables 13 and 14. In line with both the weight management and neuropsychology literatures,
regression analyses controlled for group, age, baseline BMI, and IQ scores.
Demographic Characteristics
Table 1 displays the demographic characteristics of the study sample by intervention
group. Participants were, on average, 54 years old (SD = 10.05) and 92.2% White (one couple
identified as Hispanic, one couple and one individual identified as Black, and one couple and
one individual identified as Asian). The sample was half male and half female. Two couples
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identified as same-sex. Participants were highly educated with 20.3% attaining a bachelor’s
degree and 38.3% higher than a bachelor’s. Median household income was high ($75,000 or
above) mean IQ was in the high average range (116.2 ± 11.1). Participants’ average executive
function scores were within normal limits compared to age, race, and education-matched peers
(Heaton, Avitable, Grant, & Matthews, 1999). Average BRIEF-A subscale measures were also
in the expected range (Roth, Isquith, & Goia, 2005).
At baseline, participants weighed an average of 97.67 kilograms (SD = 19.93). Average
weight change at completion of the 6-month intervention was -10.44 kg ± 6.49 (-10.55% ± 6.75),
and average weight change at 12-month follow-up was -9.20 kg ± 8.15 (-9.14 % ± 8.42).
Treatment condition was unrelated to baseline demographic variables (see Table 1), measures of
executive function at baseline or 6 months, household chaos, or support measures (see Tables 5,
7, 9 and 11). There were no group differences in percent weight loss at either 6 months or 12
months.
Hypothesis 1: Baseline executive function will positively predict weight loss outcomes at 6months and 12-months. Detailed results for models with objective neuropsychological measures
(Trails A and B, D-KEFS, and Fluency) are displayed in Table 13. Detailed results for the model
with self-report BRIEF-A scales are displayed in Table 14.
We found mixed support for hypothesis 1. Trails A and B were entered together in the
first model. In line with study predictions, Trails A, a measure of processing speed, marginally
predicted percent weight loss at 12 months (B =.16, [-.01, .32], p =.07) such that faster
performance predicted greater percent weight loss, but did not predict percent weight loss at 6
months or maintenance. Trails B, a measure of shifting, significantly predicted percent weight
loss at 6 months (B= .05, [.01, .11], p=.01), 12 months (B= .08, [.01, .13], p=.01), and
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maintenance success (B=.03, [.003, .07], p=.03). Results indicate that the faster participants
completed the Trails B task, the greater their percent weight loss at 6 month, 12 months, and
maintenance. Finally, consistent with some prior studies, we regressed weight loss outcomes
onto the difference score between Trails B and A (“Trails B-A”). This difference score has been
conceptualized as a more direct measure of switching ability, independent of visual scanning and
motor speed (Arbuthnott & Frank, 2000). At baseline, the Trails B-A score, did not predict
percent weight loss at 6 or 12 months or maintenance1. Furthermore, the Trails B-A score at 6
months did not predict percent weight loss at 12 months or maintenance.
The D-KEFS Color-Word Inhibition and combined Inhibition/Switching tasks were
entered into a second distinct regression model. Covariates remained the same. Contrary to study
hypotheses, neither the Color-Word Inhibition task nor the Inhibition/Switching task predicted
percent weight loss or maintenance at any time point.
Next Verbal Fluency and Category Fluency measures from the D-KEFS were entered
together in a third model. Again, contrary to study hypotheses, neither Verbal Fluency nor
Category Fluency predicted percent weight loss at 6 months or 12 months. Neither measure
predicted maintenance success.
Each model was then run with interaction terms between executive measures and group
to ensure no effects by group. No significant interactions were found. Results reported above
remained the same with interaction terms included in the models.

1

The extant literature on the relationship between executive function and weight management is
nascent, and findings are mixed. Several studies have used the difference score between Trails A
and B (“Trails B-A”) as a measure of pure switching ability, while others measured Trails A and
Trails B separately (M. et al., 2011; Yang, Shields, Guo, & Liu, 2018).
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Finally, the self-report BRIEF-A subscales were entered together into a single model. No
subscales predicted percent weight loss at 6 months or 12 months, however, the Initiation
(B= .14, [.01, .26], p = .04) and Inhibition (B = .14, [.01, .26], p=.04) subscales significantly
predicted maintenance, such that the less difficulty participants endorsed at baseline, the better
their weight loss maintenance. The Task Monitoring subscale also significantly predicted
maintenance but in the negative direction, such that the greater difficulty participants endorsed in
Task Monitoring at baseline, the better their maintenance (B= -.14, [-.26, -.02], p= .03).
Hypothesis 2: Executive function scores will improve from baseline to 6-months due to existing
intervention strategies (e.g., meal planning and self-monitoring of diet and exercise), and
magnitude of weight loss. Detailed results for models with objective neuropsychological
measures (Trails A and B, D-KEFS, and Fluency) and BRIEF-A subscales are displayed in Table
15. This hypothesis was partially supported. In line with study predictions, Trail Making A, (B =
-3.29, [-5.08, -1.49], p = .001); D-KEFS Color-Word Inhibition (B = -1.93, [-3.7, -0.15], p = .03),
and D-KEFS Task Switching (B = -5.45, [-8.9, -1.96], p = .003) scores improved over the course
of the 6-month intervention.
Similarly, the BRIEF-A subscales of Emotional Control (B = 2.05, [.40, 3.71], p=.02),
Self-Monitoring (B = 1.70, [.22, 3.20], p=.03), Initiation (B = 3.63, [2.1, 5.2], p <.01), Working
Memory (B = 2.40, [.77, 4.0], p =.01), Planning and Organization (B = 1.54, [.03, 3.1], p=.05),
Task Monitoring (B =2.70, [1.2, 4.2], p <.01) and Organization of Materials (B =2.88, [1.5, 4.3],
p <.01) scores improved over the course of the 6-month intervention. Counter to study
hypotheses, Trails B (p=.72), Letter Fluency (p= .52) and Category Fluency (p=.32) did not
change. Similarly, changes in BRIEF-A subscales of Inhibition (p=.25) and Shifting (p=.06)
were not significant.
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Hypothesis 2b: Change scores will be a better predictor of weight loss and maintenance than
baseline scores alone. Detailed results for models with objective neuropsychological measures
(Trails A and B, D-KEFS, and Fluency) and for the model with self-report BRIEF-A scales are
displayed in Table 16.
Contrary to hypotheses grounded in prior research by Best et al., (2014) we found mixed
support. Models were determined by using change scores of executive function measures that
demonstrated significant changes from baseline to 6 months (see Hypothesis 2a). Changes in
Trails A did not significantly predict percent weight loss at any time point (p values = .43 and .23
respectively) or maintenance (p=.32). Similar patterns were found for Color-Word Inhibition (p
values = .35, .12, and .93 respectively) and Color-Word Inhibition/Switching (p values
= .22, .20, and .66 respectively).
No changes in BRIEF-A subscales predicted weight loss at 6 months (see Table 8),
however, changes in the BRIEF-A Self-Monitor subscale significantly predicted weight loss at
12 months (B = -1.28, [-2.32, -.24], p =.02), such that greater improvements over the 6-month
intervention predicted greater percent weight loss. Changes in the BRIEF-A Initiate subscale
predicted maintenance success (B = .66, [.20, 1.15], p=.01). In both cases, model fit was
stronger for change scores than baseline scores alone (Self-Monitoring = (F (1, 46.3) = 8.36,
p=.006; Initiation = F(1, 63.6) = 8.63, p=.005). No other changes in BRIEF-A subscales
predicted percent weight loss or maintenance.
Hypothesis 3: Environmental factors will interact with baseline executive function skills such
that greater spousal support and a less chaotic home environment will allow individuals with
lower baseline executive scores (See Hypothesis 1) the structure necessary to maximize weight
loss.
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Autonomy support and executive function: 6-month weight loss
Detailed results for models examining the interactions between executive function (Trails
A and B, D-KEFS, and Fluency) and autonomy support are displayed in Tables 17-20. Measures
of autonomy support and directive support collected at the 3-month assessment point were used
in these analyses only to assess the relationship between executive function and weight loss
outcomes at different levels of support experienced during the intervention (rather than baseline
levels of support). A subset of BRIEF-A scales were selected for these exploratory analyses
based on the executive domains hypothesized to be most relevant to behavioral weight loss
interventions and successful weight management (Gettens & Gorin, 2017; Miyake et al., 2006).
Objective executive function measures. We first examined interactions between
executive skills and autonomy support predicting percent weight loss at 6-months (program
completion).
There was a significant interaction between Color-Word Inhibition and 3-month
autonomy support predicting percent weight loss at 6 months (B = -.10, [-.22, -.003] p=.04). At
high levels of autonomy support, performance on the Color-Word Inhibition task was not
associated weight loss at 6 months (p = .06), but at low levels of autonomy support, performance
on Color-Word Inhibition was associated with greater weight loss (B= .45, [.05, 1.44], p =.03)
(See Figure 6).
There were no significant interactions between any of the other objective measures of
executive function (Trails A, Trails B, Verbal fluency, Category, fluency) and autonomy support
predicting weight loss at 6-months.
Self-report executive function measures. When examining interactions between
autonomy support at 3-months (halfway through the intervention) and BRIEF-A subscales
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predicting 6-month weight loss, significant interactions were found between autonomy support
and Shifting (B =.23, [.04, .40], p=.02), Inhibition (B = -.34, [.11, .67], p=.01) and Working
Memory (B = -.34, [-.51, -.20], p<.01) subscales.
At high levels of autonomy support, Shifting (B = 1.50, p=.01) and Inhibition (B = 2.23,
p=.01) were associated with greater percent weight loss at 6 months (see Figures 7 and 8), while
Working Memory was associated with less weight loss at 6 months (B = -2.04, p<.01; Figure 9).
At low levels of autonomy support, Shifting (B = -1.24, p=.03) and Inhibition (B = -2.64,
p=.01) were associated with lower percent weight loss at 6 months, while Working Memory was
associated with greater percent weight loss at 6 months (B = 2.23, p<.01).
Self-Monitoring did not interact with autonomy support to predict percent weight loss at
6 months.
Autonomy support and executive function: 12-month weight loss
Objective executive function measures. Next, we examined interactions between
autonomy support and executive skills predicting percent weight loss at 12-month follow up.
There was a significant interaction between Trails A and autonomy support measured at
6-months (program completion) predicting percent weight loss at 12 months (B = .21,
[.001, .412], p=.05). At high levels of autonomy support, Trails A performance was associated
with more weight loss at 12 months (B = 1.27, [.14, 2.40], p=.03), while at low levels of
autonomy support, Trails A performance was not associated with percent weight loss at 12
months (p = .09) (See Figure 10).
No other significant interactions were found between objective measures of executive
skills (Trails A, Trails B, Verbal fluency, Category fluency or D-KEFS Inhibition) and autonomy
support (measured at 3 months or 6 months) predicting 12-month weight loss.
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Self-report measures of executive function. The same pattern of findings predicting 6month weight loss were found to predict 12-month weight loss (see Figures 7 to 9). At high
levels of autonomy support, Shifting (B = 1.81, p=.01) and Inhibition (B = 3.00, p=.01) were
associated with greater percent weight loss at 12-months, while Working Memory is associated
with less percent weight loss (B = -2.40, p=.01). At low levels of autonomy support, Shifting (B
= -1.60, p =.01) and Inhibition (B = -3.15, p<.01) were associated with less percent weight loss at
12 months, while Working Memory was associated with greater percent weight loss (B = 2.54,
p<.01).
Self-Monitoring did not interact with autonomy support to predict weight loss at 12
months. Furthermore, significant interactions between autonomy support and Shifting,
Inhibition, and Working Memory dropped off when autonomy support was examined at the 6month time point.
Autonomy support and executive function: maintenance success
Objective executive function measures. Finally, we examined interactions between
autonomy support and objective measures of executive function (Trails A, Trails B, Verbal
Fluency, Category Fluency and D-KEFS Inhibition) predicting maintenance success. No
significant interactions were found.
Self-report measures of executive function. No significant interactions were found
between BRIEF-A subscales and autonomy support measured at 3 months or 6 months,
predicting maintenance success.
Directive support and executive function: 6-month weight loss
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Detailed results for models examining the interactions between executive function (Trails
A and B, D-KEFS Inhibition and Fluency) and directive support are displayed in Table 21 and
22.
Objective measures of executive function. No significant interactions were found
between Trails A, Trails B, Verbal fluency, Category fluency, or D-KEFS Inhibition and
directive support measured at 3 months predicting percent weight loss at 6 months.
Self-report measures of executive function. Similarly, there were no significant
interactions between any of the BRIEF-A subscales and directive support measured at 3 months
(halfway through intervention) predicting percent weight loss at 6 months.
Directive support and executive function: 12-month weight loss
Objective measures of executive function. Next, we examined interactions between
objective measures of executive function and directive support predicting 12-month weight loss.
There was a significant interaction between Trails A and directive support measured at 3-months
predicting weight loss at 12 months (B = -.12, [-.22, -.02], p=.02). At high levels of directive
support, Trails A performance was not associated with weight loss, but at low levels of directive
support, Trails A performance was associated with greater weight loss at 12 months (B= .59,
[.17, 1.02], p=.01). No other significant interactions were found between objective measures of
executive function and directive support measured at either 3 months or 6 months (see Figure
11).
Self-report measures of executive function. No significant interactions were found
between BRIEF-A measures and directive support measured at either 3 months or 6 months
predicting 12-month weight loss.
Directive support and executive function: maintenance success
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Objective measures of executive function. No significant interactions were found
between Trails A, Trails B, Verbal fluency, Category fluency, or D-KEFS Inhibition and
directive support measured at either 3 months or 6 months predicting maintenance success.
Self-report measure of executive function. A significant interaction was found between
Self-Monitoring and directive support predicting maintenance success (B = .10, [.02, .18],
p= .01). At high levels of directive support, Self-Monitoring was associated with greater
maintenance success (B = .30, p<.01). At low levels of directive support, Self-Monitoring was
not associated with maintenance success (p=.80). No other significant interactions were found
between BRIEF-A subscales and directive support measured at either 3 months or 6 months
predicting maintenance success (see Figure 12).
Household chaos and executive function: 6-month weight loss
Objective measures of executive function. No significant interactions were found
between objective measures of executive function and household CHAOS.
Self-report measures of executive function. When examining interactions between
household chaos and BRIEF-A subscales, Self-Monitoring (B = .03, [.00, .05], p=.04)
significantly interacted with baseline household chaos to predict percent weight loss at 6 months
(see Figure 13). At high levels of household chaos, Self-Monitoring skills were associated with
greater percent weight loss at 6 months (B = .43, p =.01) while at low levels of household chaos,
Self-Monitoring skills were not associated with percent weight loss (p= 1.0).
Household chaos and executive function: 12-month weight loss
Objective measures of executive function. No significant interactions were found
between objective measures of executive function and household CHAOS measured at baseline
or 6 months predicting 12-month weight loss.
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Self-report measures of executive function. Both Working Memory (B = -.04, [-.10,
-.01], p=.01) and Inhibition (B = .05, [.01, .08], p=.03) significantly interacted with household
CHAOS to predict weight loss at 12 months (see Figures 14 and 15 respectively). At high levels
of CHAOS, Working Memory was not associated with percent weight loss (B = -.33, p=.09),
while Inhibition was associated with greater percent weight loss (B = .43, p=.05). At low levels
of CHAOS, Working Memory was associated with greater percent weight loss (B = .40, p=.01)
while Inhibition was not associated with weight loss (p=.13).
Household chaos and executive function: maintenance success
Objective measures of executive function. No significant interactions were found
between objective measures of executive function and household CHAOS, measured at either
baseline or 6 months, predicting maintenance success.
Self-report measures of executive function. No significant interactions were found
between BRIEF-A subscales and household CHAOS measured at either baseline or 6 months
predicting maintenance success.
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Chapter 6: Discussion
This study sought to examine the relationship between executive function, weight loss,
and weight loss maintenance in the context of a 6-month, couples-based behavioral weight loss
program. This study is one of the first to explore the predictive validity of executive functions on
both initial weight loss and long-term maintenance in a longitudinal behavioral intervention
design, rather than cross-sectional or in a surgical weight loss program. Furthermore, to our
knowledge, this is the first study to explore potential interactions between executive functions,
and environmental factors (i.e., social support and household structure) at play in successful
weight management.
In line with prior research, we found mixed support for each of our three central
hypotheses that, 1) Baseline executive function would positively predict weight loss outcomes at
6-months and 12-months, 2) Executive function scores would improve from baseline to 6months due to existing intervention strategies and magnitude of weight loss, 2b) Change scores
would be a stronger predictor of weight outcomes than baseline scores alone, and 3)
Environmental factors would interact with baseline executive function skills such that greater
spousal support and a less chaotic home environment would allow individuals with lower
baseline executive scores the structure necessary to maximize weight loss.
Effects were not significant across all models and some differences were observed
between objective neuropsychological measures of executive function and participants’ selfreported executive skills in terms of predictive validity in weight loss and maintenance, as well
as interactions with environmental influences. Many of the executive functions measured in this
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study improved over the course of the 6-month intervention, and several executive functions
reliably predicted weight loss; however, these effects were not all in the expected direction.
The present study makes novel contributions to the existing weight management
literature. Results shed light on the challenging process of maintaining weight loss, as we were
able to identify several executive functions that may contribute to successful maintenance.
Furthermore, we found evidence for some interactions between executive functions and
environmental influences. While this pattern of findings was also mixed, our results point to the
importance of conducting future research that examines the complex intersection of both
individual-level and social/environmental influences in weight management and highlights the
clear need for interventions that address both.
We first explored the predictive validity of both objective and self-reported executive
functions on weight loss at 6-months, 12-months, and maintenance. Cognitive sequencing and
flexibility (Trails B) emerged as the only executive function that predicted weight loss at
completion of the weight loss intervention (6-months) and maintenance success, while both basic
attention/processing speed (Trails A) and cognitive sequencing/flexibility (Trails B) predicted
weight loss at 12-month follow-up. Indeed, cognitive flexibility has been identified previously
as a crucial factor in successful weight loss and maintenance (Elfhag & Rössner, 2005; M.
Siervo et al., 2011; Spitznagel et al., 2015), and has been found to predict successful avoidance
of unhealthy behaviors that may undermine successful weight loss and maintenance, such as
snacking, disinhibited eating, and consumption of high fat foods (Allan et al., 2011; Allom &
Mullan, 2014; Hall et al., 2006; Limbers & Young, 2015).
Of participants’ self-reported executive skills, less difficulty on both the Initiation and
Inhibition subscales of the BRIEF-A measure predicted greater weight loss maintenance. These
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findings are also in line with previous research emphasizing the important balance between
initiating healthy behaviors and inhibiting unhealthy behaviors in successful weight
management. Findings repeatedly suggest that initiating healthy weight-related behaviors
utilizes a unique set of executive functions than avoiding or inhibiting inhibition unhealthy
weight-related behaviors. Notably, only one previous study has utilized the BRIEF-A to predict
weight loss outcomes (Galioto et al., 2018). Although this study examined self-report executive
functions within a sample of bariatric patients, similar results were found. Greater self-reported
difficulty on measures of Emotional Control, Working Memory, and Initiation subscales
predicted higher weight status at 8-weeks post-surgery.
There are several potential reasons why fewer executive functions predicted weight loss
at the end of the active phase of treatment (6-months) than at 12-months and maintenance. First,
both intervention groups (BWL and SDT-WL) were couples-based and the importance of social
influence was clearly emphasized in the context of group intervention meetings. Participants
were also learning and integrating many new strategies into their routines to engage in healthy
lifestyle changes and avoid unhealthy patterns (e.g., finding a walking partner to meet physical
activity goals). It is possible that during the time participants were fully immersed in the
behavioral program, the structure imposed by weekly meetings allowed weight loss behavior to
become less cognitively taxing or effortful. Therefore, individual-level cognitive resources may
have been relied upon less heavily than during the 6-month maintenance period in which no
groups were held and no treatment was provided. Findings from the bariatric surgery literature
mirror this hypothesis (Spitznagel et al., 2013) , indicating that while some executive skills may
not predict weight loss outcomes during earlier post-surgical assessment points (i.e., 12 weeks),
they do predict weight loss outcomes further out (i.e., 12 months).
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Less clear is why self-report measures and objective measures of similar executive skills
were not concordant and did not predict weight loss or maintenance in the same way. There is
some evidence to suggest that self-report measures of executive function do not correlate with
objective neuropsychological tasks, and may underestimate true levels of cognitive deficits
across multiple patient populations (Benedict et al., 2004; Bond et al., 2010; Burdick, Endick, &
Goldberg, 2005; Garcia et al., 2013). Indeed, in the present study, none of the self-report
subscales of the BRIEF-A were correlated with objective task-based measures of executive
function. In contrast, recent findings from the bariatric literature indicates that self-report
measures of executive skills reliably predict post-surgical weight loss, arguing that this method is
more efficient and cost-effective than conducting a full neuropsychological assessment (Galioto
et al., 2018). As research continues to develop on the relationship between executive functions
and weight loss maintenance, it will be important to consider the ecological validity of
neuropsychological assessment and self-report measures of executive skills specific to weight
loss and maintenance. Self-report measures like the BRIEF-A, that provide participants with
specific examples of daily functions that rely on executive skills, may be particularly useful if
adapted to reflect weight-related health behaviors.
Next, because executive dysfunction is consistently found among individuals living with
overweight and obesity (Cserjesi et al., 2009; Gunstad et al., 2007; Prickett et al., 2015), we
examined whether executive functions improved over the course of a standard 6-month
behavioral weight loss program. While the extant literature examining the impact of weight loss,
specifically, on cognitive functioning is mixed (Bryan & Tiggemann, 2001; Cheatham et al.,
2009; Espeland et al., 2014; Green et al., 2005; Halyburton et al., 2007; Martin et al., 2007,
Siervo, et al., 2012), a recent review of 13 longitudinal designs suggests that seven studies
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utilizing dietary interventions had a significant impact on executive function and that this effect
was larger than effects seen in bariatric surgery interventions (Veronese et al., 2017). We
hypothesized that executive functions might improve both due to weight loss and the potential
reversal of the harmful cognitive effects of reduced blood flow, abnormalities in glucose and
insulin levels, and increased adiposity resulting from overweight and obesity (Biessels &
Reagan, 2015; Boeka & Lokken, 2008; Gonzales et al., 2010), as well as skills honed through
core behavioral weight loss lessons including planning, organization, long-term goal setting, and
self-monitoring.
In terms of objective measures, basic attention/processing speed (Trails A), ability to
inhibit a prepotent response, (D-KEFS color-word inhibition), and a complex task of combined
inhibitory control and cognitive flexibility (D-KEFS color-word inhibition/switching) all
improved from baseline to 6 months. When examining self-report measures, participants
endorsed less difficulty on Emotional Control, Self-Monitoring, Initiation, Working-Memory,
Planning and Organization, Organization of Materials, and Task Monitoring subscales at study
completion. Many of these skills are explicitly addressed in the context of standard behavioral
weight loss programs (Olson, Bond, & Wing, 2017). For example, self-monitoring of both daily
calorie intake and energy expenditure is a central lesson in behavioral weight loss programs.
Planning and organization skills are addressed in the context of thinking ahead for challenging or
tempting social eating situations, emotional control is discussed as a potential antecedent to
disinhibited or over eating episodes, and initiation of healthy behaviors, such as asking a friend
to go on daily walks, are emphasized throughout weekly lessons.
Contrary to previous findings suggesting that change in executive function may be a
stronger and more consistent predictor of weight-related behavior and weight change than
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executive function measured at a single time point (Best et al., 2014; Bryant et al., 2012; Dalle
Grave et al., 2014; Murawski et al., 2009), we found little evidence that change scores were a
stronger predictor of weight loss or maintenance. None of the change scores detected in
objective measures of executive function predicted weight loss or maintenance, while only
changes in self-reported Initiation and Self-Monitoring subscales predicted weight loss and
maintenance success.
While improvement in these skills certainly has the potential to impact weight loss and
maintenance, it should be noted that improvements in self-report measures may be a proxy for
enhanced self-efficacy among participants, as they realize weight loss success. Nevertheless,
results indicating that executive functions are improving over the course of a 6-month
intervention have important clinical implications, specifically, that executive skills demonstrate
potential to change, even among a sample of middle-aged adults. Second, it suggests that the
content of standard behavioral weight loss programs may not only lead to significant weight loss,
but may also target important underlying cognitive processes that allow participants to sustain
lifestyle changes learned during the intervention. Additional research is needed to determine
which aspects or lessons within behavioral weight loss interventions mediate these changes.
Once mediators are determined, future intervention designs should seek to enhance these
elements with the goal of improving weight loss maintenance.
Finally, we conducted novel exploratory analyses that examined the important
intersection between individual-level executive skills and environmental support factors at play
in the weight management process. To our knowledge, no studies have explored this intersection
in the context of a behavioral weight loss program, despite several theories (i.e., Temporal SelfRegulation and Self-Determination Theory) highlighting the importance of accounting for both
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individual and environmental level variables in health behavior change (Liesel & Barbara, 2013;
Ryan & Deci, 2002). In general, a pattern emerged such that at high levels of support, stronger
executive function skills predicted greater weight loss and maintenance success. Although some
prior research has indicated that autonomy support is associated with better weight loss outcomes
than directive support (Gorin, Powers, et al., 2014; Koestner et al., 2012; Koestner et al., 2012;
Ryan & Deci, 2002), we found that the link between executive function skills and weight
management was replicated regardless of support type, with the exception of Trails A. These
findings support some prior work (Cornelius et al., 2018) that suggests more prescriptive or
directive forms of support, which are often considered to be harmful, may be beneficial in certain
contexts (e.g., individuals with stronger executive functions).
In low support environments, the relationship between executive function and weight loss
success was more variable. Results suggest that in low support environments, stronger executive
skills did not always lead to greater weight loss outcomes. For example, while inhibitory control
and shifting were associated with less weight loss in low support contexts, processing speed and
working memory skills were associated with greater weight loss. It is possible, then, that certain
executive skills are more beneficial to recruit than others when social supports are lacking, while
strong performance in other executive domains is not sufficient to overcome the challenge of
health behavior change with little social support.
While there is a paucity of research on such interactions in health behavior generally, and no
studies on weight loss specifically, one study examining the cognitive effects of supported versus
unsupported dieting found significant interactions between measures of executive function and
group assignment, such that individuals who were assigned to a supported dieting group
exhibited better planning skills, as measured by the Tower of London (TOL) task (Green,
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Elliman, & Kretsch, 2005). Furthermore, in a study examining implications of Temporal SelfRegulation Theory principles on health behavior among undergraduates, Booker & Mullan
(2013) found that individuals who felt supported by their environment demonstrated greater
success in adhering to healthy behaviors (e.g., physical activity, sleep, healthy eating), compared
to those who felt unsupported. Our own findings are in line with these results and support the
need to assess individual cognitive factors within the environmental/interpersonal support
contexts in which they are utilized. Additionally, our findings build upon prior results by
highlighting the complex interaction between a specific domain of cognitive function (i.e.,
executive skills) and a specific type of environmental support (i.e., spousal support and
household structure).
We found two notable exceptions to the more consistent pattern that strong executive
skills in high support environments lead to greater weight loss. When examining interactions
between support and the D-KEFS inhibition measure, as well as support and the BRIEF-A
Working Memory subscale, results indicated that at high levels of support, stronger executive
skills were either not associated with weight loss or were associated with less weight loss, while
at low levels of support, stronger executive skills were associated with greater weight loss.
Again, there is little existing research that examines such interactions, however, Booker &
Mullan (2013) also report that self-regulation (executive functioning), was only predictive of
healthy behaviors among undergraduates who felt unsupported by their environment. This
pattern of findings suggests that perhaps, certain executive functions are utilized more when
environmental supports are low, and participants feel a greater need to rely on their own
individual cognitive resources.
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It is not immediately clear why stronger self-reported Working Memory skills would be
associated with less weight loss even in the context of a high support environments. It is possible
that confounding factors, such as emerging symptoms of depression and anxiety, not monitored
over the course of the intervention, selectively impacted participants’ perceived working memory
skills. There is some literature to suggest that working memory is selectively impacted by
increased cortico-steriod release in response to stressors (Green et al., 2005; Lupien, Gillin, &
Hauger, 1999). Another possibility is that example behaviors provided in the BRIEF-A Working
Memory subscale are less related to weight-loss specific behaviors.
Finally, we examined interactions between executive skills and levels of household chaos
reported by participants. None of the objective measures of executive function interacted with
household chaos to predict weight loss or maintenance, yet several significant interactions were
detected between self-report subscales and household chaos. Results suggest that, in general,
strong executive skills are beneficial regardless of the level of household chaos. None of our
findings suggested that strong executive skills interacted with household chaos to predict lower
weight loss.
The construct of household chaos, specifically, is an understudied area in the adult weight
loss and maintenance literature, however, research on the influence of structure, broadly,
indicates that routine eating patterns and implementing consistent meal times within the home
has a positive impact on weight management (Lally, Wardle, & Gardner, 2011; Metzgar,
Preston, Miller, & Nickols-Richardson, 2015; Wing & Phelan, 2005), while less structure can
inhibit motivation and competence; crucial aspects of weight-related goal attainment. In
considering our interaction results within the context of a behavioral weight loss intervention, it
is important to note that structural supports, such as household organization or chaos, may

52

function quite differently than interpersonal/spousal support when interacting with an
individual’s executive skills.
For example, in the present study, none of the objective executive function measures
significantly interacted with household chaos, while several of the self-report measures did. This
may be an indication that one’s perception of their executive skills (or self-efficacy) may be a
stronger predictor of weight loss outcomes in chaotic household environments than objective
skill level. Additionally, none of the EF measures interacted with household chaos to predict
weight loss maintenance, suggesting that structural support or environmental organization may
be more important in the stages of initial weight loss, but less influential in sustaining weight
loss over time. This consideration will be particularly useful in the development of future weight
loss interventions that aim to implement multifaceted approaches to maintenance success,
through both cognitive and environmental avenues.

Limitations
While this study contributes several novel and important findings to the extant literature,
results should be interpreted in the context of study limitations. First, power was limited given
the dyadic and interdependent nature of the data. Specifically, we had 80% power for our central
regression analyses (alpha = .05) to detect a moderate effect size (d =.50) at the individual level,
adjusting for interdependence. It is possible that lack of power contributed to inconsistent
significant effects across models, particularly in the exploratory analyses detecting significant
interactions between executive functions and environmental support variables.
In terms of study sample characteristics, couples in our study were primarily white,
highly educated and economically stable couples, living in rural areas. Furthermore, baseline
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means of measures of partner support were relatively high. In considering variables that might
deplete the limited amount of executive resources available to engage in health-behavior change,
economic stability, neighborhood atmosphere, cognitive reserve, and feeling well-supported are
crucial factors that allow individuals to dedicate cognitive resources to weight loss. Therefore,
the results of our study may not be generalizable to all samples.
Regarding study design, because this was a sub-study implemented in the context of a
larger weight loss intervention, the number of executive functions measured was limited to
reduce participant burden. Future studies should aim to measure a broader range of executive
skills, and utilize multiple measures that tap the same core executive skills (i.e., shifting,
inhibition, and working memory). In this vein, objective measures of executive function utilized
in this study were chosen from different test batteries that were normed on different demographic
samples. To ensure consistency in test result interpretation, future studies should utilize tasks
from the same batteries, normed on the same samples to the extent possible (i.e., Trail-Making
tasks from the D-KEFS). Furthermore, we found no significant correlations between self-report
measures and objective neuropsychological measures of executive function in the present study.
This raises the important question of ecological validity of objective versus subjective
measurement, particularly as interdisciplinary research continues to explore the bidirectional
relationship between cognitive function and health behavior outcomes.
Additionally, although we screened for psychiatric conditions during the initial phone
screen and excluded individuals who had a significant history of psychiatric illness, we did not
include a stand-alone assessment of depression. Depression symptoms have the potential to
adversely impact cognitive functioning (Ahern & Semkovska, 2017; Roca, Vives, LopezNavarro, Garcia-Campayo, & Gili, 2015; Rock, Roiser, Riedel, & Blackwell, 2014), and have
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been found to mediate the relationship between obesity and select executive skills (Cserjési,
Luminet, Poncelet, & Lénárd, 2009). Depression symptoms that were not reported at intake or
emerged over the course of the intervention are, therefore, an important potential confound to
consider in interpreting our findings.
Finally, the impact of physical activity on improvement in cognitive functioning is welldocumented (Chan et al., 2013; Daly et al., 2015; Hayes, et al., 2014; McAuley et al., 2013) and
should not be overlooked. Our analyses did not control for levels of physical activity to maintain
parsimony within model variance, because objective measures (i.e., pedometers) of activity were
not utilized in this intervention, and because all participants, regardless of group assignment,
were prescribed the same exercise regimen. Future studies should ideally use a combination of
self-monitored or self-reported physical activity data in conjunction with objective activity
trackers to 1) compare potential differences between both methods, 2) capture more objective
measures of activity among participants, and 3) more concretely address the ways in which
cognitive function and physical activity impact one another in a weight loss program.

Conclusions
In summary, this study contributes important findings to the extant literature on the role
of executive functions in successful weight management. We have corroborated prior research
indicating that certain executive functions predict weight loss success, and have done so in the
context of a longitudinal behavioral weight loss program. Furthermore, we contribute novel
findings and build on the current literature base in several ways that hold noteworthy
implications for clinical intervention; 1) we identified important cognitive predictors not only of
weight loss but, crucially, weight loss maintenance by measuring executive functions
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longitudinally and conducting a 6-month, post intervention assessment of maintenance success,
2) we demonstrated that executive functions, implicated in initial weight loss and sustained
health-behavior change, have the potential to improve in the context of a behavioral weight loss
intervention, and 3) we conducted exploratory analyses that begin to elucidate the complex
interactions between individual cognitive factors and environmental support systems that may
lead to greater weight loss and maintenance outcomes.
Additional research is clearly needed to further elucidate the active ingredients in behavioral
interventions that may serve to improve executive skills. Furthermore, future work must parse
apart more consistent patterns in cognitive function and environmental support interactions that
might lead to improved intervention designs and the dilemma of successful weight loss
maintenance. Finally, research should also continue to explore the efficacy of executive function
training programs (Dassen, Houben, Van Breukelen, & Jansen, 2018; Forman et al., 2018;
Hayes, Eichen, Barch, & Wilfley, 2018; Jones et al., 2018; Hardman, Lawrence, & Field, 2018;
Verbeken, Braet, Goossens, & van der Oord, 2013; Zoltak, Veling, Chen, & Holland, 2018),
particularly with individuals living with overweight or obesity, to bolster cognitive resources
available to engage in long term health-behavior change.
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Appendix A. Tables
Table 1
Demographics of the study sample by intervention group, reported by mean (SD) or N (%)
BWL
(N=68; 34 couples)

SDT-WL
(N=58; 29 couples)

Male
Female
Married
Unmarried Couple

52.81 (10.42)
34 (50.0%)
34 (50.0%)
66 (96.8%)
2 (2.9%)

54.00 (9.75)
29 (50.0%)
29 (50.0%)
56 (97.0%)
2 (3.4%)

Same-Sex Couplea

Yes
No

0 (0.0%)
34 (100%)

2 (6.9%)
27 (93.1%)

Race

White
Black
Asian
Hispanic/Latino
Bachelor’s Degree

56 (90.3%)
3 (4.4%)
3 (4.4%)
0 (0.0%)
17 (24.2%)

62 (93.9%)
1 (1.7%)
1 (1.7%)
2 (3.4%)
10 (16.7%)

Graduate or
Professional Degree

23 (33.9%)

25 (42.4%)

$75,000 or above

51 (75.0%)

47 (81.5%)

Age
Sex
Marital Status

Education

Income

Baseline Height (cm)
169.94 (9.70)
170.89 (9.84)
Baseline Weight (kg)
96.40 (20.73)
99.50 (19.27)
Percent Weight Change (6
-10.80 (6.81)
-10.40 (6.74)
months)
Percent Weight Change
-8.56 (8.81)
-9.60 (8.11)
(12 months)
Significant differences between groups on age, height, weight, and weight change were tested using multilevel
univariate mixed models; *p < .05, **p < .01.
a
Reported at the level of the dyad.
Note: For percent weight change at 6 months N=117, and 12 months N=103.
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Table 2
Descriptive statistics for primary executive function variables
Measures
Neuropsychological Tasks
Trails A
Trails B
Color-Word Inhibition
Letter Fluency
Category Fluency

Baseline (N=122)
Mean (SD)
28.94 (10.4)
71.92 (34.0)
60.97 (22.3)
40.14 (11.0)
41.85 (8.8)

6 Month (N=120)
Mean (SD)
25.71 (8.2)
64.72 (25.2)
54.65 (13.2)
41.38 (11.2)
43.0 (9.4)

Self-Report
BRIEF Inhibit
BRIEF Shift
BRIEF Emotional Control
BRIEF Self Monitor
BRIEF Initiate
BRIEF Working Memory
BRIEF Plan/Organize
BRIEF Task Monitor
BRIEF Organize Materials

Baseline (T-scores)
51.84 (8.4)
54.63 (9.4)
53.00 (10.5)
50.66 (9.1)
53.48 (9.0)
55.65 (11.0)
53.16 (9.5)
56.01 (9.1)
55.12 (10.6)

6 Month (T-Scores)
51.00 (9.5)
53.00 (9.4)
51.00 (10.8)
49.39 (10.4)
50.38 (8.8)
52.91 (11.2)
51.80 (9.6)
53.53 (10.1)
52.23 (10.1)

Note: Trails A, Trails B, and D-KEFS Color-Word conditions measured in seconds; D-KEFS
Verbal and Category Fluency scores are total correct responses. BRIEF subscales are reported as
T-scores. Scales are a 3- point Likert-type from 1 = “never problematic” to 3 = “often
problematic”. Higher scores indicate greater difficulty.
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Table 3
Descriptive statistics of support and home environment variables for the overall sample reported
as mean (standard deviation).
Measures
Partner Support
Autonomy Support

Baseline
M (SD)

3 month
M (SD)

6 month
M (SD)

5.65 (1.04)

6.25 (0.72)

6.23 (0.85)

Directive Support

3.35 (1.56)

4.09 (1.34)

3.93 (1.45)

Home Environment
CHAOS

Sum (SD)
47.85 (8.10)

--

Sum (SD)
47.36 (7.40)

Note: For support, N at 3 months =119, 6 months N=121, and 12 months N=109. Scores for the
CHAOS are calculated as the sum of the 15 items.
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Table 4
Correlation matrix of demographic variables and percent weight loss at 6 months, 12 months,
and maintenance (calculated as % weight change from 6 months to 12 months).

1. % WL 6 mo.
2. % WL 12 mo.
3. Maintenance
4. Group

1
--

2
.922**

3
.233*

4
.029

5
-.061

6
-.050

7
-.096

8
-.196*

9
-.106

--

.592**

-.065

-.077

-.036

-.033

-.135

-.091

--

-.086

-.047

.011

.025

.066

-.023

--

.000

.062

.056

.115

.073

--

-.059

-.022

-.036

-.098

--

.091

.105

-.113

--

.578**

-.058

--

-.040

5. Gender
6. Age
7. Ed.
8. IQ
9. BMI BL

--

Note: BMI = body mass index; WL = weight loss; BL= baseline
** Correlation is significant at 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)
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Table 5
Correlation matrix of baseline executive function variables and percent weight loss at 6 months, 12 months, and maintenance
(calculated as % weight change from 6 months to 12 months).
Note: BMI = body mass index; WL = weight loss; BL= baseline, C-W = Color-Word
1. Group
2. BMI BL
3. % WL 6 mo
4. % WL 12 mo
5. Maintenance
6. IQ
7. C-W Inhibition
8. C-W Switch

1
--

2
.073

3
.029

4
-.065

--

-.142

-.102

--

.921
--

**

5
-.086

6
.115

7
-.066

8
.045

9
-.075

10
.150

11
-.012

12
.063

-.021

.001

.078

.108

.136

.083

-.152

.020

-.182

.033

.005

-.139

-.032

.188

.192*

-.132

.075

.014

-.075

-.012

.214*

.243*

.050
--

-.107
-.066
--

-.088
-.076
.627**
--

.022
.257**
-.317**
-.187*
--

.002
.093
-.261**
-.227*

.197
-.064
.213*
.202*

.175
-.262**
.289**
.374**

.384**
--

-.295**
-.182
--

-.275**
-.096

.254

*

.611**
--

9. Letter Flue.
10. Category Flue.

.241**
--

11. Trails A
12. Trails B

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Table 6
Correlation matrix of 6-month executive variables and % weight loss at 6 months, 12 months, and maintenance (calculated as %
weight change from 6 months to 12 months).

1. BMI BL
2. % WL 6 mo.
3. % WL 12 mo.
4. Maintenance.6
5. IQ.6
6. C-W Inhibit.6
7. C-W Switch.6

1
--

2

3
-.142
--

4
5
6
7
8
9
10
11
-.102 -.021 .001
-.088 -.068 .266** .111
-.171 -.120
.921** .254* -.182 -.160 .050
-.128 -.045 .112
.131
--

.611** -.132
--

-.132

.091

-.027

.017

.106

.127

.050

.068

.079

.051

-.018

.101

.071

--

.199*
--

.209* .208*
.471** .234*

.132
.216*

-.044 -.291**
-.201* -.392**

.185

-.194* -.363**

--

.129

8. Verbal Flue.6

--

9. Category Flue.6
10. Trails A.6
11. Trails B.6

.478** -.232* -.252**
--

Note: BMI = body mass index; WL = weight loss; BL= baseline, C-W = Color-Word
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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-.241* -.195*
-.490**
--

Table 7
Correlation matrix of baseline BRIEF-A subscales and % weight loss at 6 months, 12 months, and maintenance (calculated as %
weight change from 6 months to 12 months).
1. Group
2. BMI BL
3. % WL 6 mo.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

--

.073

.029

-.065

-.086

.009

.079

-.032

-.058

.059

-.008

.043

.064

.000

--

-.106

-.091

-.023

-.032

-.087

-.025

-.003

-.025

-.064

-.093

-.055

-.179

--

.922**

.233*

.113

.157

.190*

.215*

.133

.141

.194*

.091

.084

*

.151

.145

.191

.077

.079

.228*

.116

.168

.041

.093

4. % WL 12 mo.
5. Maintenance
6. BRIEF-A Inhibit

--

.592
--

**

.195

.138

.156

.220

.163

.084

.035

.239*

--

.471** .417** .549** .385** .571** .576** .534** .405**

7. BRIEF-A Shift

--

8. BRIEF-A Emotional
Control
9. BRIEF-A Self Monitor

.582** .461** .562** .611** .696** .481** .355**
--

.527** .447** .495** .467** .373** .223*
--

10. BRIEF-A Initiate

.550** .516** .487** .479** .312**
--

11. BRIEF-A Working
Memory

.585** .668** .511** .417**
--

12. BRIEF-A Plan/Org.

.684** .625** .477**
--

13. BRIEF-A Task Monitor

.639** .485**
--

14. BRIEF-A Org.Materials

.501**
--

Note: BMI = body mass index; WL = weight loss; BL= baseline
** Correlation is significant at the 0.01 level
* Correlation is significant at the 0.05 level
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Table 8
Correlation matrix of 6-month BRIEF-A subscales and % weight loss at 6 months, 12 months, and maintenance
(calculated as % weight change from 6 months to 12 months).
1. BMI BL
2. % WL 6 mo.
3. % WL 12 mo.
4. Maintenance
5. BRIEF-A Inhibition (6)
6. BRIEF-A Shifting (6)
7. BRIEF-A Emotional
Control (6)
8. BRIEF-A Self Monitor
(6)
9. BRIEF-A Initiate (6)
10. BRIEF-A Working
Memory (6)
11. BRIEF-A
Plan/Organize (6)

1
--

2
-.106
--

3
-.091
.922**
--

4
-.023
.233*
.592**
--

5
.045
.232*
.205*
.060
--

6
-.059
.259**
.239*
.128
.519**
--

7
-.126
.243**
.184
.034
.516**
.610**
--

12. BRIEF-A Task
Monitor (6)
13. BRIEF-A Organize
Materials (6)

8
-.050
.255**
.277**
.126
.656**
.554**
.632**

9
.045
.198*
.178
.104
.488**
.594**
.473**

10
-.100
.158
.176
.158
.721**
.600**
.558**

11
-.135
.224*
.198*
.160
.546**
.624**
.433**

12
-.107
.125
.133
.102
.591**
.566**
.426**

13
-.080
.124
.077
.048
.404**
.326**
.270**

--

.484**

.706**

.538**

.589**

.400**

--

.646**
--

.687**
.703**

.595**
.721**

.529**
.565**

--

.715**

.569**

--

.521**
--

Note: BMI = body mass index; WL = weight loss; BL= baseline
** Correlation is significant at the 0.01 level
* Correlation is significant at the 0.05 level
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Table 9
Correlation matrix of baseline executive function variables and environmental variables (autonomy support, directive
support and household CHAOS) measured at baseline, 3, and 6 months.

1. Group
2. IQ
3. C-W Inhibition
4. C-W Switch
5. Letter Flue
6. Category Flue
7. Trails A
8. Trails B
9. Autonomy Support
(AS)
10. Directive Support
(DS)
11. CHAOS
12. AS (3)
13. DS (3)
14. CHAOS (6)
15.AS (6)
16. DS (6)

1
--

2
.12

3
-.02

4
.05

--

-.06
--

-.07
.63**
--

5
-.08

6
.15

7
.01

8
.06

.26**
.09
-.06 -.26**
**
**
-.32
-.26
.21* .29**
*
*
-.19
-.23
.20* .37**
**
-.38
-.29** -.28**
--.18
-.10
-.24**
--

9
-.01

10
-.10

11
-.18

-.08
-.12
-.20*
.20*
.03
-.10
-.11
--

-.17
.20*
.03
-.11
-.14
.22*
.15
.21*

.06
-.02 -.17 .13
-.04 -.20* .12 -.06
-.09 -.25** .03 -.06
.17 .29** -.20* .11
.01
.18 -.11 .06
-.06 -.16 .10 -.15
-.06 -.14 .04 .02
.25** .51** .04 .05

--

Note: BMI = body mass index; WL = weight loss; BL= baseline; AS = autonomy support;
DS = directive support, CHAOS = household chaos, C-W = Color-Word
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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12
-.01

.14

.02

--

.27**
--

13
-.13

.47**

14
-.07

.03

-.10 .33**
.16 .11
--.07
--

15
.05

16
-.10

.09
-.09
-.06
.28**
.13
-.27**
-.28**
.42**

-.04
.06
-.02
-.24*
-.19*
.08
-.05
.11

-.07

.55**

.22*
.61**
.09
.09
--

.01
.07
.78**
-.06
.15
--

Table 10
Correlation matrix of executive function variables at 6 months and environmental variables (autonomy support, directive support
and household CHAOS) measured at baseline, 3, and 6 months.
1. C-W Inhibit.6
2. C-W Switch.6
3. Verbal F.6
4. Category F.6
5. Trails A.6
6. Trails B.6
7. Autonomy Support
(AS)
8. Directive Support
(DS)
9. CHAOS

1
2
-- .56**
--

3
-.21*

4
-.19*

5
.30**

6
.48**

7
-.23*

8
.20*

9
-.10

10
-.21*

11
.16

12
-.09

13
-.14

14
-.00

-.11
--

-.18
.48**

.26**
-.23*

.45**
-.25**

-.14
.19*

.11
-.03

-.06
.27**

-.15
.29**

.06
-.09

-.08
.17

-.07
.13

-.01
-.12

--

-.24*
--

-.20*
.49**
--

.12
-.02
.02

-.23*
.17
.16

.26**
.03
-.05

.22*
-.12
.02

-.15
.09
.21*

.19*
-.15
-.04

.22*
-.20*
-.08

-.22*
.02
.07

--

.21*

.25**

.51**

.04

.05

.42**

.11

--

.14

.02

.47**

.03

-.07

.55**

--

.27**

-.10

.33**

.22*

.01

.11
-.07
--

**

10. AS (3)
11. DS (3)
12. CHAOS (6)

--

13. AS (6)
14. DS (6)

Note: BMI = body mass index; WL = weight loss; BL= baseline; AS = autonomy support;
DS = directive support, C-W = Color-Word
** Correlation is significant at the 0.01 level.
* Correlation is significant at the 0.05 level.
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.16
--

.61
.09
.09

.07
.78**
-.06

--

.15
--

Table 11
Correlation matrix of baseline BRIEF-A subscales and environmental variables (autonomy support, directive support, and household
CHAOS) measured at baseline, 3, and 6 months.
1. Group
2. BRIEF-A Inhibition
3. BRIEF-A Shifting
4. BRIEF-A Emotional
Control
5. BRIEF-A SelfMonitor
6.BRIEF-A Initiate
7. BRIEF-A Working
Memory
8. BRIEF-A
Plan/Organize
9. BRIEF-A Task
Monitor
10. BRIEF-A Org.
Materials
11. Autonomy Support
(AS)
12. Directive Support
(DS)
13. AS (3)
14. DS (3)
15. AS (6)

1
--

2
.009
--

3
4
5
.079 -.032 -.058
.471** .417** .549**
-.582** .461**
-- .527**
--

6
.059
.385**
.562**
.447**

7
-.008
.571**
.611**
.495**

8
.043
.576**
.696**
.467**

9
.064
.534**
.481**
.373**

10
.000
.405**
.355**
.223*

11
12
13
14
15
-.009 -.103 -.013 -.130 -.052
-.061 -.044 -.025 .060 -.052
-.133 .062 -.142 -.004 -.134
-.118 .071 -.087 .125 -.075

16
-.096
-.055
.018
.058

17
18
-.175 -.172
-.049 -.181
-.193* -.264**
-.114 -.183

.550** .516** .487** .479** .312**

-.168

.087 -.208* .120 -.174 .085

.041

-.116

.585** .668** .511** .417**
-- .684** .625** .477**

-.132
-.048

.011 -.122 .001 -.138 -.017 -.088
.065 -.111 -.040 -.148 -.076 -.127

-.070
-.109

.639** .485** -.181* -.001 -.129 -.059 -.110 -.047 -.158

-.148

--

--

--

.501**
--

-.111 -.017 -.139 -.134 -.079 -.121 -.139

-.067 -.092 -.019 -.010 -.075 -.046 -.256** -.227*
--

.152 .550** .033 .498** .128
--

.166

.121

-.014 .466** -.141 .520** .153

-.016

.136 .634** .082 .190*
-.069 .771** -.079
-.176 .072

.181
-.085
.187*

--

16. DS (6)

--

17. CHAOS
18. CHAOS (6)

-.124

.028

-.039

--

.281**
--

Note: AS = autonomy support, DS = directive support, CHAOS = household chaos
** Correlation is significant at the 0.01 level
* Correlation is significant at the 0.05 level
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Table 12
Correlation matrix of BRIEF-A subscales at 6 months and environmental variables (autonomy support, directive support, and
household CHAOS) at baseline, 3, and 6 months.

1.BRIEF-A Inhibition
2. BRIEF-A Shifting
3. BRIEF-A Emot.
Cntrl
4. BRIEF-A Self-Mon.
5. BRIEF-A Initiate

1
2
-- .471**
--

3
4
5
6
7
.417** .549** .385** .571** .576**

8
9
.534** .405**

10
-.061

11
-.044

12
-.025

13
.060

14
-.052

15
-.055

16
-.049

17
-.181

.582** .461** .562** .611** .696**

.481** .355**

-.133

.062

-.142

-.004

-.134

.018

-.193*

-.264**

.527** .447** .495** .467**

.373** .223*

-.118

.071

-.087

.125

-.075

.058

-.114

-.183

.550** .516** .487**

.479** .312**

-.168

.087

-.208* .120

-.174

.085

.041

-.116

.585** .668**

.511** .417**

-.132

.011

-.122

.001

-.138

-.017

-.088

-.070

-.048

.065

-.111

-.040

-.148

-.076

-.127

-.109

-.181* -.001

-.129

-.059

-.110

-.047

-.158

-.148

-.111

-.017

-.139

-.134

-.079

-.121

-.139

-.124

-.067

-.092

-.019

-.010

-.075

-.046

-.256**

-.227*

--

.152

.550** .033

.498**

.128

.166

.121

--

--

--

6. BRIEF-A Work
Mem
7. BRIEF-A Plan/Org.
8. BRIEF-A Task Mon.
9. BRIEF-A Org. Mat.

--

.684
--

**

.625

**

.477

**

.639** .485**
--

.501
--

**

10. Autonomy Support
(AS)
11. Directive Support
(DS)
12. AS (3)

--

-.014
--

13. DS (3)

.466** -.141
.136
--

14. AS (6)
15. DS (6)
16. CHAOS
17. CHAOS (6)

.634

**

.520** .153
.082

.069

.771

--

.190
**

-.016
*

.181

-.079

-.085

.176

.072

.187*

--

.028

-.039

--

.281**
--

Note: AS = autonomy support, DS = directive support, CHAOS = household chaos
** Correlation is significant at the 0.01 level
* Correlation is significant at the 0.05 level
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Table 13
Regression Models Examining the Predictive Validity of Executive Function at Baseline on %
Weight Loss at 6 months, 12 months, and Maintenance.
6 month % WL
B (SE b)

p

12 month % WL
B (SE b)

p

Maintenance
B (SE b)

p

.04 (.78)
-.06 (.10)
.04 (.06)
-.10 (.08)
.12 (.06)
.05 (.02)

.96
.54
.55
.23
.98
.01*

-.77 (1.1)
-.04 (.03)
.10 (.08)
-.11 (.11)
.16 (.07)
.07 (.03)

.47
.75
.23
.33
.07+
.01*

-.45 (.47)
-.04 (.07)
.07 (.04)
-.02 (.06)
.06 (.04)
.03 (.02)

.34
.53
.09
.61
.12
.03*

.26 (.80)
-.14 (.10)
.00 (.06)
-.06 (.08)
.06 (.03)
.00 (.04)

.75
.18
.95
.47
.07+
.95

-.35 (1.1)
-.12 (.14)
.04 (.08)
-.05 (.12)
.08 (.05)
.01 (.05)

.75
.40
.63
.62
.10
.82

-.34 (.49)
-.02 (.08)
.04 (.04)
.02 (.06)
-.02 (.03)
.03 (.03)

.49
.74
.39
.65
.39
.33

.10 (.79)
.04 (.10)
-.01 (.06)
-.02 (.08)
-.09 (.06)
-.01 (.07)

.90
.70
.90
.84
.11
.90

-.66 (1.1)
-.00 (.14)
-.01 (.08)
.03 (.11)
-.08 (.70)
0.5 (.09)

.54
1.0
1.0
.80
.30
.60

-.40 (.50)
-.02 (.07)
.03 (.43)
.03 (.53)
-0.1 (.04)
.01 (.05)

.46
.78
.43
.60
.75
.83

Model 1
Group
BMIbl
IQ
Age
Trails A
Trails B
Model 2
Group
BMIbl
IQ
Age
D-KEFS Color-Word
D-KEFS Inhibit/Switch
Model 3
Group
BMIbl
IQ
Age
Letter Fluency
Category Fluency

Note: Values reported as unstandardized coefficients; BMI = body mass index; WL = weight
loss; BL= baseline
** Correlation is significant at 0.01 level
* Correlation is significant at the 0.05 level
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Table 14
Regression Models Examining the Predictive Validity of BRIEF-A Subscales at Baseline on %
Weight Loss at 6 months, 12 months, and Maintenance.

6 month % WL
B (SE b)

p

12 month % WL
B (SE b)

p

Maintenance
B (SE b)

p

.03 (.88)
-.01 (.12)
.07 (.07)
-0.5 (.10)
.06 (.09)
-.01 (.11)
-.02 (.07)

1.00
-.09
.31
.57
.52
.93
.74

-.90 (1.1)
-.02 (.15)
.16 (.10)
-.01 (.12)
.01 (.11)
.08 (.14)
-.03 (.08)

.44
.90
.11
.94
.90
.59
.70

-.08(.49)
.02 (.07)
.02 (.04)
.02 (.05)
-.06 (.05)
.14 (.06)
-.03 (.04)

.88
.76
.59
.75
.24
.03*
.44

.08 (.09)

.86

.13 (.11)

.27

.06 (.05)

.28

.03 (.34)
.02 (.11)
.05 (.08)

.25
.65
.91

-.04 (.14)
.07 (.14)
.16 (.11)

.78
.65
.16

-.01 (.06)
.14 (.06)
.01 (.05)

.88
.04*
.80

.03 (.10)

.31

-.09 (.14)

.53

-.14 (.06)

.03*

-.07 (.08)

-1.00

-.09 (.10)

.78

.03 (.04)

.55

Model 1
Group
BMI.0
IQ
Age
BRIEF-A Shifting
BRIEF-A Inhibit
BRIEF-A
Emotional Control
BRIEF-A
Self-Monitor
BRIEF-A Planning
BRIEF-A Initiate
BRIEF-A
Working Memory
BRIEF_A
Task Monitor
BRIEF-A
Organize Materials
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Table 15
Regression Analyses Examining Changes in Executive Function Measures from Baseline to 6Months (N=120)
B

t

p

-3.29
-5.24
-1.93
-5.45
.42
.77

-3.66
-1.83
-2.17
-3.13
.65
.65

<.01*
.07
.03*
.01*
.72
.52

.62
1.58
2.05
1.70
3.63
2.40
1.54
2.70
2.88

1.00
2.00
2.49
2.30
4.66
3.00
2.04
3.71
4.16

.32
.06+
.02*
.03*
<.01*
.01*
.05*
<.01*
<.01*

Neuropsychological Tasks
Trails A
Trails B
D-KEFS Color-Word
D-KEFS Inhibit/Switch
Verbal Fluency
Category Fluency
Self-Report
BRIEF Inhibit
BRIEF Shift
BRIEF Emotional Control
BRIEF Self Monitor
BRIEF Initiate
BRIEF Working Memory
BRIEF Plan/Organize
BRIEF Task Monitor
BRIEF Organize Materials
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Table 16
Regression Analyses Examining Predictive Validity of Changes in Executive Function Measures
on Percent Weight Loss at 6 months, 12 months and Maintenance
6 month WL

12 month WL

Maintenance

B

t

p

B

t

p

B

t

p

-.05
.00
-.03

-.75
.04
-.68

.45
1.0
.50

-.09
-.01
-.07

-1.04
-.27
-1.29

.30
.79
.20

-.04
.01
-.01

-1.05
.33
-.50

.30
.75
.66

-.10

-.39

.70

.30

1.03

.31

.03

.24

.81

-.62

-1.54

.13

-1.28

-2.50

.02*

-.10

-.36

.72

-.15
.24

-.41
.73

.70
.47

.08
.31

.17
.80

.90
.45

.66
-.13

2.68
-.63

.01*
.53

.02

.08

.94

-.20

-.60

.55

-.12

-.70

.50

.44

1.00

.34

.17

.33

.74

-.33

.21

.21

-.36

-1.20

.23

-.33

-1.00

.35

.01

1.00

.98

Neuropsychological
Measures
Trails A ∆
C-W Inhibition ∆
C-W Inhibit/Switch ∆
Self-Report
BRIEF Emotional
Control ∆
BRIEF Self Monitor
∆
BRIEF Initiate ∆
BRIEF Working
Memory ∆
BRIEF Plan/Organize
∆
BRIEF Task Monitor
∆
BRIEF Organize
Materials ∆

** Results significant at 0.01 level
* Correlation is significant at the 0.05 level
Note: C-W = Color-Word; Only measures that were found to have significant change scores
from baseline to 6 months were examined (e.g., Trails B, Verbal Fluency and Category Fluency,
BRIEF Shift and BRIEF Inhibit scales are not reported).
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Table 17
Percent weight loss at 6 months, 12 months and maintenance regressed onto baseline Trails A,
Trails B, autonomy support, and their interaction terms
Autonomy Support
3 months
B
t
p

Autonomy Support
6 months
B
t
p

Model 1
PERCENT WEIGHT LOSS 6 MONTHS
Step 1: Group
BMI
IQ
Age

-.19
-.08
.05
-.10

-.25
-.84
.80
-1.24

.81
.40
.43
.22

.45
-.14
.01
-.09

.54
-1.40
.23
-1.10

.59
.17
.82
.28

Step 2: Autonomy Support (baseline)
Autonomy Support (3 or 6)
Trails A
Trails B

.20
-3.52
-.06
-.10

.35
-.93
-.11
-.37

.73
.36
.92
.72

.42
-5.15
-.76
.13

.81
-1.51
-1.50
.60

.42
.13
.14
.55

.02
.02

.24
.57

.81
.57

.13
-.01

1.65
-.39

.10
.70

-.04
.04

-.33
1.10

.75
.28

.21
-.01

2.00
-.25

.05*
.82

-.04
.03

-.55
1.14

.60
.26

.07
.01

1.4
.64

.16
.53

Step 3:

Autonomy Support X Trails A
Autonomy Support X Trails B

Model 2
PERCENT WEIGHT LOSS 12 MONTHS
Step 3: Autonomy Support X Trails A
Autonomy Support X Trails B
Model 3
WEIGHT MAINTENANCE
Step 3: Autonomy Support X Trails A
Autonomy Support X Trails B

*Note: Steps 2 and 3 for each subsequent model were the same as Model 1 and were excluded
for redundancy.
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Table 18
Percent weight loss at 6 months, 12 months and maintenance regressed onto baseline D-KEFS
Inhibition, Autonomy Support, and their interaction terms.
Autonomy Support
3 months

Autonomy Support
6 months

B

t

p

B

t

p

Step 1: Group
BMI (baseline)
IQ
Age

.01
-.10
.01
-.05

.00
-1.00
.15
-.57

1.0
.32
.88
.56

.20
-.17
.01
-.05

-2.60
-1.70
.20
-.58

.80
.09
.84
.65

Step 2: Autonomy Support (baseline)
Autonomy Support (3 or 6)
D-KEFS Inhibit /Switch
D-KEFS Inhibit

.21
5.10
-.02
.75

-.44
1.55
-.45
2.15

.66
.13
.66
.04*

.45
7.73
-.05
1.18

.84
2.50
-1.25
3.43

.40
.02*
.23
<.01*

Step 3: Autonomy Support X D-KEFS
Inhibit

-.11

-2.01

.05*

-.17

-3.30

<.01*

-.01

-.36

.72

-.10

-1.70

.09

-.04

-1.0

.33

-.06

-1.52

.13

Model 1
PERCENT WEIGHT LOSS 6 MONTHS

Model 2
PERCENT WEIGHT LOSS 12 MONTHS
Step 3: Autonomy Support X D-KEFS
Inhibit
Model 3
WEIGHT MAINTENANCE
Step 3: Autonomy Support X D-KEFS
Inhibit
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Table 19
Percent weight loss at 6 months, 12 months and maintenance regressed onto baseline Verbal
Fluency, Category Fluency, Autonomy Support, and their interaction terms.

Autonomy Support
3 months
B
t
p

Autonomy Support
6 months
B
t
p

Model 1
PERCENT WEIGHT LOSS 6 MONTHS
Step 1: Group

-.20

-.25

.80

.16

.20

.84

-.09
.12
-.05

-.90
.21
-.57

.40
.83
.57

-.14
-.01
-.04

-1.40
-.20
-.47

.17
.84
.64

Step 2: Autonomy Support (baseline)
Autonomy Support (3 or 6)
Verbal Fluency
Category Fluency

.34
-.3.90
-.07
-.41

.55
-1.07
-.13
-.60

.58
.30
.90
.55

.56
-6.13
-.19
-.53

.95
-1.54
-.34
-.74

.35
.13
.73
.50

Step 3: Autonomy Support X Verbal
Fluency
Autonomy Support X Category
Fluency
Model 2

-.01

-.05

1.0

.02

.20

.84

.07

.65

.52

.09

.76

.45

.05

.48

.64

-.07

-.68

.27

.00

.02

1.0

.18

1.17

.25

.02

.31

.80

-.07

-1.44

.15

-.07

-.78

.45

.02

.25

.80

BMI (baseline)
IQ
Age

PERCENT WEIGHT LOSS 12 MONTHS
Step 3: Autonomy Support X Verbal
Fluency
Autonomy Support X Category
Fluency
Model 3
WEIGHT MAINTENANCE
Step 3: Autonomy Support X Verbal
Fluency
Autonomy Support X Category
Fluency
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Table 20
Percent weight loss at 6 months, 12 months and maintenance regressed onto baseline Trails A,
Trails B, Autonomy Support at 3 months and 6 months, and their interaction terms.
Directive Support
3 months
B
t
p

Directive Support
6 months
B
t
p

Model 1
PERCENT WEIGHT LOSS 6 MONTHS
Step 1: Group
BMI
IQ
Age

.08
-.12
.04
-.15

.12
-1.23
.80
-2.0

.91
.22
.43
.51

.11
-.10
.05
-.11

.14
-1.07
.89
-1.36

.89
.29
.38
.18

Step 2: Directive Support (baseline)
Directive Support (3 or 6)
Trails A
Trails B

.68
1.01
.36
-.01

2.80
.81
2.02
-.18

.08
.42
.05*
.86

.45
-1.36
.03
-.02

1.10
-1.08
.16
-.27

.28
.28
.87
.79

Step 3: Directive Support X Trails A
Directive Support X Trails B

-.06
.02

-1.58
1.13

.12
.26

.02
.02

.42
1.28

.68
.20

-.12
.01

-2.36
.84

.02*
.41

-.01
.02

-.16
1.0

.88
.33

-.05
-.01

-1.85
-.12

.07
.91

-.04
.01

-1.40
1.16

.17
.25

Model 2
PERCENT WEIGHT LOSS 12 MONTHS
Step 3: Directive Support X Trails A
Directive Support X Trails B
Model 3
WEIGHT MAINTENANCE
Step 3: Directive Support X Trails A
Directive Support X Trails B
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Table 21
Percent weight loss at 6 months, 12 months and maintenance regressed onto baseline D-KEFS
inhibition and inhibition/switching, directive support at 3 months and 6 months, and their
interaction terms.
Directive Support
3 months

Directive Support
6 months

B

t

p

B

t

p

Step 1: Group
BMI (baseline)
IQ
Age

.02
-.17
.02
-.08

.04
-1.61
.27
-1.0

1.0
.11
.79
.33

.42
-.19
-.01
-.05

.52
-1.75
-.32
-.63

.60
.08
.90
.53

Step 2: Directive Support (baseline)
Directive Support (3 or 6)
D-KEFS Inhibit /Switch
D-KEFS Inhibit

.89
-1.20
-.00
-.06

2.15
-.90
-.04
-.67

.66
.37
1.0
.50

.64
.52
-.01
.05

1.45
.38
-.17
.50

.15
.70
.87
.62

Step 3: Directive Support X D-KEFS
Inhibit

0.22

1.09

.28

-.00

-.17

.87

.02

1.0

.32

.04

1.30

.20

-.01

-.65

.52

.02

1.20

.23

Model 1
PERCENT WEIGHT LOSS 6 MONTHS

Model 2
PERCENT WEIGHT LOSS 12 MONTHS
Step 3: Directive Support X D-KEFS
Inhibit
Model 3
WEIGHT MAINTENANCE
Step 3: Directive Support X D-KEFS
Inhibit
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Table 22
Percent weight loss at 6 months, 12 months and maintenance regressed onto baseline verbal
fluency, category fluency, directive support at 3 months and 6 months, and their interaction
terms.

Directive Support
3 months

Directive Support
6 months

B

t

p

B

t

p

Step 1: Group
BMI (baseline)
IQ
Age

-.25
-.13
.02
-.05

-.33
-1.26
.37
-.61

.74
.21
.71
.54

.20
-.16
.00
-.04

.24
-1.50
-.01
-.48

.80
.14
1.0
.64

Step 2: Directive Support (baseline)
Directive Support (3 or 6)
Verbal Fluency
Category Fluency

1.0
4.51
.02
.39

2.43
1.74
.14
1.51

.02
.09
.89
.13

.77
2.0
-.11
.24

1.71
.86
-.67
1.06

.09
.39
.50
.29

Step 3: Directive Support X Verbal
Fluency
Directive Support X Category
Fluency

-.03

-.69

.49

.01

.20

.84

-.08

-1.34

.17

-.05

-1.03

.31

-0.2

-1.60

.12

-.02

-1.27

.21

.12

1.41

.16

.01

.94

.35

-.00

-.17

.86

-.01

-1.15

.25

-.00

.00

1.00

-.00

-.17

.87

Model 1
PERCENT WEIGHT LOSS 6 MONTHS

Model 2
PERCENT WEIGHT LOSS 12 MONTHS
Step 3: Directive Support X Verbal
Fluency
Directive Support X Category
Fluency
Model 3
WEIGHT MAINTENANCE
Step 3: Directive Support X Verbal
Fluency
Directive Support X Category
Fluency
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Appendix B. Figures
Figure 1
Conceptual model of the impact of executive function on successful weight control. The model
outlines the potential role of executive functions as moderators of specific behaviors implicated
in two distinct phases of weight management: 1) Initial weight loss and 2) weight loss
maintenance (Gettens & Gorin, 2017).
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Figure 2
Self-Determination Theory Process Model

Intervention process model based on Self-Determination Theory (SDT) principles (Deci &
Ryan, 2008).
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Figure 3
Temporal Self-Regulation Theory Process Model

Temporal self-regulation theory process model, incorporating both environmental factors (i.e.,
habits, norms) and executive functions (e.g., inhibition, working memory, flexibility) as
moderators of the intention behavior gap (Hall & Fong, 2007, 2015).
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Figure 4
CONSORT Diagram of Overall Study Sample

Study flow for N=128 randomized couples. A total of 5 couples dropped out in the BWL
condition, and 4 couples plus 1 individual in SDT-WL. Note: One couple did not complete the 3month assessments for SDT-WL but returned for 6- and 12-month assessments.
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Figure 5
Nested Design for Multilevel Modeling (MLM) Analyses
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Figure 6
Simple slopes depicting the interaction between D-KEFS Color-Word Inhibition performance
and autonomy support at 3 months on percent weight loss at 6 months.
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Figure 7
Simple slopes depicting the interaction between BRIEF-A Shifting scores and autonomy support
received at 3 months on percent weight loss at 6 months.
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Figure 8
Simple slopes depicting the interaction between BRIEF-A Inhibition scores and autonomy
support received at 3 months on percent weight loss at 6 months.
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Figure 9
Simple slopes depicting the interaction between BRIEF-A Working Memory scores and
autonomy support received at 3 months on percent weight loss at 6 months.
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Figure 10
Simple slopes depicting the interaction between Trails A performance and autonomy support
received at 6 months on percent weight loss at 12 months.
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Figure 11
Simple slopes depicting the interaction between Trails A performance and directive support
received at 3 months on percent weight loss at 12 months.
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Figure 12
Simple slopes depicting the interaction between BRIEF-A Self-Monitoring scores and directive
support received at 6 months on maintenance success (calculated as % change from 6 to 12
months).
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Figure 13
Simple slopes depicting the interaction between D-KEFS Color-Word Inhibition scores and
baseline household CHAOS on weight loss at 12 months.
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Figure 14
Simple slopes depicting the interaction between BRIEF-A Self-Monitoring scores and baseline
household CHAOS on weight loss at 6 months.
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Figure 15
Simple slopes depicting the interaction between BRIEF-A Working-Memory scores and baseline
household CHAOS on weight loss at 12 months.
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